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EXECUTIVE SUMMARY

The Southern Study Area (SSA) Exposure Assessment presents detailed exposure analyses

for the 17 potentially contaminated areas defined by the Southern Study Area Report

(SAR). The evaluations were based on the soil and sediment contaminant concentrations

presented in the site-specific Contamination Assessment Reports (CARs) and the overall

SARs and groundwater contaminants from DP Associates Groundwater Database. The

maximum concentrations for each contaminant detected were extracted from these data and

reported. Draft preliminary pollutant limit values (PPLVs) were computed for each of

these site-specific contaminants as described in Volume IV of the Exposure Assessment

Report for the direct (soil ingestion, suspended particulate inhalation, and dermal contact)

and indirect (open and enclosed space vapor inhalation) exposure pathways. Cumulative

PPLVs were computed for the five exposed populations (regulated visitors, casual visitors,

recreational visitors, commercial workers, and industrial workers). The site-by-site

evaluations consisted of comparisons of the maximum site contaminant concentrations to

their corresponding cumulative Draft PPLVs in order to determine exceedances and, hence,

established a first screen for determining sites which may be considered as candidates for

remedial action during the Feasibility Study. These are ranked into two categories:

Priority 1 which consists of sites where available soil contaminant concentration data

indicate that the maximum detected concentrations exceed the draft human health based

criteria, and Priority 2 which consists of sites where available soil contaminant

concentration data indicate that the maximum detected concentrations do not exceed the

draft human health based criteria. Site designations will be reconsidered throughout the

Endangerment Assessment process as health based criteria are refined and additional data

become available.

A groundwater plume has been identified in the SSA. Therefore, in addition to the direct

soil exposure evaluations, the significance of the inhalation of volatile groundwater

contaminants which diffuse through site soils was estimated using the open space and

enclosed space vapor inhalation models as described in detail in Volume IV (Sections 4.5

and 4.6, respectively) and the exposure analysis procedures presented in Volume VI-A.
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REA5,'OCOW.REA VI-C 9/11 M 3:47 pm sma



The exposure evaluations were performed for the most sensitive exposed population (i.e.,

the industrial worker).

Of the 17 sites evaluated in the SSA, 13 were designated Priority I sites based on the

most sensitive exposed population PPLV (i.e., the industrial worker). These include:

"• Eastern Upper Derby Lake (SSA-la)

"* Upper Derby Lake (SSA-lb)

"* Lower Derby Lake (SSA-lc)

"• Rod and Gun Club Pond (SSA-ld)

"* Lake Ladora (SSA-le)

"• Drainage Ditches (SSA-2a)

"• Sand Creek Lateral (SSA-2b)

"* Drainage Ditch and Overflow Basin (SSA-2c)

"* Buried Lake Sludge (SSA-3a)

"• Buried Lake Sludge (SSA-3b)

"• Trash Dump (SSA-4)

"• Havana/Peoria Streets - Ponds and Ditch-" (SSA-5b)

"* Section 11 - Ulvalda Ditch (SSA-5e).

Of the 17 sites evaluated in the SSA, 4 were designated Priority 2 sites based on the most

sensitive exposed population PPLV (i.e., the industrial worker). These include:

"• Lake Mary (SSA-1f)

"* Section 1 - Dibromochloropropane Detection (SSA-5a)

"* Section 12 - Lead Detection (SSA-5c)

"* Section 12 - Lead Detection (SSA-5d).

The contaminants of concern (COCs) in soils (i.e., those displaying cumulative exposure

indices (Els) greater than 0.1) for the SSA, based on the most sensitive exposed population

PPLV (i.e., the industrial worker), are:

"* Aldrin

"* Carbon tetrachloride

xiv
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* Chlordane

* Dibromochloropropane

* Dieldrin

* 2,2-bis(Para-chlorophenyl)-!,1-dichloroethcnc (PPDDE)

0 2,2-bis(Para-chlorophenyl)-1.1,1-trichloroethane (PPDDT)

0 Hexachlorocyclopentadiene

0 Isodrin

* Methylene chloride

• 1,1,2,2-Tetrachloroethane

* Arsenic

* Chromium

* Lead.

No contaminants of significance (COSs) in groundwater (i.e., those displaying vapor

exposure indices (VEI) greater than 1) were identified for the SSA.

I
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1.0 INTRODUCTION

The analyses and evaluations performed under the Rocky Mountain Arsenal (RMA)

Exposure Assessment are documented in eight report volumes. These include Volume I,

Surface Use and Exposed Population Evaluations; Volumes II and IMI, Toxicity Assessment;

Volumes IV and V, Preliminary Pollutant Limit Value (PPLV) Methodology; Volume VI,

Study Area Exposure Assessments; Volume VII, Summary Exposure Assessment; and

Volume VIII, Response to Comments on the Draft Exposure Assessment.

Volume VI of the Exposure Assessment is a detailed presentation of the study area

exposure analyses, consisting of site-by-site comparisons of measured maximum

contaminant concentrations to their Draft PPLVs derived for an industrial worker (the most

sensitive receptor). Volume VI consists of eight subvolumes, VI-A through VI-H.

Subvolume C (this document) constitutes the Study Area Exposure Assessment for the

Southern Study Area (SSA). The remaining subvolumes are: VI-A, Introduction; VI-B,

Western Study Area; VI-D, North Central Study Area; VI-E, Central Study Area; VI-F,

Eastern Study Area; VI-G, South Plants Study Area; and VI-H, North Plants Study Area.

A description of the contents, approach, specific procedures, and format in preparing the

Study Area Exposure Assessment documents is presented in Volume VI-A.

The exposure assessment for the SSA was performed on a site-by-site basis. The site

designations are consistent with those used in the remedial investigation (RI) Study Area

Report (SAR) for the SSA (EBASCO, 1989a). The analytical data used for each site were

based on the original Rocky Mountain Arsenal Contamination Control Program

Management Team (RMACCPMT)/Phase I and H1 RI site Contamination Assessment

Reports (CARs). Additional information on the history of these sites can be found in

Section 3.2 of the SAR (EBASCO, 1989a). The SARs present a regional overview of the

extent of contamination and migrafion characteristics throughout the Arsenal. An analogous

regional overview of the exposure assessment for the SSA is presented in the Study Area

Exposure Summary, Section 3.0 of this report volume. This regional summary is integrated

with the other study area exposure summaries in Volume VII to provide an Arsenal-wide

perspective of the significance of the measured contamination.

1-1
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I
The sites included in the SSA Exposure Assessment are as follows:

* SSA-Ia: Eastern Upper Derby Lake

* SSA-lb: Upper Derby Lake

* SSA-Ic: Lower Derby Lake

0 SSA-Id: Rod and Gun Club Pond

& SSA-le: Lake Ladora

& SSA-lf: Lake Mary

0 SSA-2a: Drainage Ditches

* SSA-2b: Sand Creek Lateral

• SSA2-c: Drainage Ditch and Overflow Basin

• SSA-3a: Buried Lake Sludge

* SSA-3b: Buried Lake Sludge

• SSA-4: Trash Dump

• SSA-5a: Section I - Dibromochloropropane Detection

• SSA-5b: Havana/Peoria Streets - Ponds and Ditches

• SSA-5c: Section 12 - Lead Detection

• SSA-5d: Section 12 Lead Detection

• SSA-5e: Section 11 - Ulvalda Ditch

The locations of each of the sites listed above in the SSA were depicted in the Southern

SAR (EBASCO, 1989a). The site-by-site exposure assessments for each of the 17 areas

investigated are presented in Sections 2.1 through 2.17. A study area exposure summary

for the SSA is presented in Section 3.0.

The Soil Contaminant Concentration Tables in Sections 2.1 through 2.17, list the maximum

concentrations that were calculated for each site over two dtpth intervals, designated as

Horizon I and Horizon 2. Horizon I included depths from 0 to 10 feet (ft), and

Horizon 2 accounted for all depths, including 0 to 10 ft. If the maximum concentration

for all depths is in Horizon 1, then the listed concentration in Horizon 2 will equal

Horizon 1. For a further discussion, see Volume VI-A, Section 2.2.4. The Inductively

1-2
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I!
Coupled Plasma (ICP) metals (i.e., cadmium, chromium, copper, :.:ad, and zinc), arsenic,

/ and mercury identified as site contaminants in the tables include only those which were

/ detected above indicator levels. The following are the indicator levels used:

Contaminant Indicator Level

Arsenic CRL'-10 ugle
Cadmium 1-2 ug/g
Chromium 25-40 ug/g
Copper 20-35 ug/g
Lead 25-40 ug/g
Mercury CRL-0.10 ug/g
Zinc 60-80 ug/g

As described in Volume VI-A of this report, nontarget contaminants were subjected to two

screening processes to determine whether or not they should be evaluated in detail in the

site-by-site exposure assessments. The first screening was conducted as part of the RMA

Chemical Index (EBASCO, 1988b/RIC 88357R01), and was based on the toxicity,

concentration, and frequency of occurrence of the nontarget compounds. Contaminants

passing through this first screening were then subjected to a second screening that was

conducted on a study area-by-study area basis within Appendix A of each Study Area

Exposure Assessment (Volumes VI-B through VI-H). This second screening process

considered frequency of occurrence, similarity of the nontarget concentration to that of

target contaminants, and co-occurrence of nontarget compounds with target compounds in U

the soil and sediment samples. The reader is encouraged to consult the RMA Chemical

Index and the Study Area Exposure Assessment Appendices for details of the screening

processes, as it was judged too repetitive to include this information in each site where

nontargets were detected.

I/ certified reporting Umit
2/ micrograms per gram

1-3
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2.0 SITE-BY-SITE EXPOSURE ASSESSMENT

2.1 SITE SSA-la: EASTERN UPPER DERBY LAKE (formerly Site 6-2: Eastern Upper
Derby Lake, Upper Derby Lake Overflow; EBASCO, 1987a/RIC 87196R03 and
EBASCO, 1988a/RIC 87196R03A)

2.1.1 Site-Specific Considerations

Figure SSA-la-1 and Table SSA-la-1 depict the target contaminants for Site SSA-la.

Borings 2 through 16 were included in this exposure assessment, consistent with the

Southern SAR. According to the site history, no chemicals from the RMA target

contaminant list were suspected to be present in Site SSA-la (EBASCO, 1987a/RIC

87196R03).
I

2.1.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

SSA-la are shown in Figure SSA-la-1. 1,1,2,2-Tetrachloroethane, occurring in Boring 7

(0-1 ft) was not included in the figure since it was not considered a target contaminant

during Phase I and Phase II investigations. Although not shown on this figure, this

nontarget compound was included in the Southern SAR and in this exposure assessment

because it passed through the screening process performed in the RMA Chemical Index

(EBASCO, 1988b/RIC88357R01).

Table SSA-la-1 summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and certified reporting

limits (CRLs) for organic contaminants from the Phase I and Phase U1 investigations. The

boring number and depth where the maximum value was observed are shown. No data

were included fur ICP metals, arsenic, and mercury in Horizon 2 because direct soil

exposure below 10 ft is assumed to be negligible (see Volume VI-A). Based on available

groundwater data from the first quarter 1987 to the first quarter 1989 sampling period, no

evidence of groundwater contamination beneath this site was found (see Volume VI-A).

2.1.3 Site Exposure Summary

Tables SSA-la-2 through SSA-la-6 present Draft PPLVs and EIs for each site contaminant.

The COCs are summarized below for each exposed population and with the critical

2-I
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exposure pathway identified. Site SSA-la is considered a lake site, therefore the enclosed

space vapor inhalation exposure pathway is not included in the calculation of the

cumulative quantity. t

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

1,1,2,2-Tetra- ........ Cumulative
chloroethane

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.

It should be noted that for 1,1,2,2-tetrachloroetlhane the cumulative EI exceeds 0.1 for an

industrial worker but the direct and indirect EIs do not exceed 0.1. Site SSA-la is

designated as a Priority 1 site, based on the most sensitive exposed population PPLV (i.e.,

the industrial worker).

I

U

S
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SSA-la-2j EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INOIRECT CUMULATIVE DIRECT INDIRECT CLNJLATIVE VE!

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.5E+00 3.8E+04 1.5E+00 2.7E-03 1.1E-07 2.7E-03 O.OE+00

DIELDRIN 1.6E+00 1.82+04 1.6E+00 6.4E-03 5.7E-07 6.4E-03 O.OE+00
1,1,2,2-TETRACHLOROETHANE 1.3E+J2 4.1E+02 9.7E+01 7.1E-03 2.2E-03 9.3E-03 O.OE+00

I2-
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SSA-la-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMU.JLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El CPU
(me/kg) (Aw/kg) (mg/kg)

ALDRIN 1.5E+00 3.8E+04 1.5E+O0 2.7E-03 1.1E-07 2.7E-03 O.OE+00

DIELDRIN 1.6E+OO 1.8E+0.4 1.6E+00 6.4E-03 5.7E-07 6.4E-03 O.OE+O0

1,1,2,2-TETRACMLOROETNANE 1.3E+02 4.1E+02 9.7E#01 7.1E-03 2.2E-03 9.3E-03 O.OE+O0

2i-
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SSA-lo-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CULMJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPM

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 2.1E-01 2.5E+03 2.1E-01 2.OE-02 1.6E-06 2.OE-02 O.OE*OO

DIELDRIN 2.2E-01 1.2E+03 2.2E-01 4.6E-02 8.6E-06 4.6E-02 D.OE+O0

1*1,2,2-TETRACHLOROETHANE 1.8E+01 6.3E+01 1.4E+01 5.1E-02 1.4E-02 6.5E-02 O.OE*OO
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SSA-ls-5
EXPOSURE EVALUATIONS FOR CCPQERCIAL WORQKERS

DIRECT INDIRECT CUJEJIATIVE DIRECT INDIRECT CUMU.LATIVE atI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (mg/kg)

-ALDRIN 1.91.00 0.01.00 1.9E+00 2.21-03 0.01.00 2.2E-03 LS

DIELORIM 2.01.00 0.01+00 2.01+00 5.01-03 0.01+00 5.01-03 LS

1*12,22-TETRACNI.0ROETI4AtE 1.6E.02 0.01.00 1.6E.02 5.6E-03 0.01.00 5.6E-03 LS
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SSA-1a-6

EXPOSURE EVALUATIOINS FOR INDUSTRIAL R•ORERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTANINANT PPLV OSVI ESVI PPLV El El El OPU ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.2E-01 5.IE+03 O.OED00 1.2E-01 3.5E-02 8.OE-07 3.5E-02 O.OE+O0 LS

DIELDRIN 1.2E-01 2.3E+03 D.0E400 1.ZE-01 8.ZE-02 4.3E-06 8.2E-02 0.01+00 LS

1,1,2.2-TETRACHLOROETHANE 9.9E+00 5.5E+01 0.OE400 8.4E*00 9.1E-02 1.7E-02 1.1E-01" O.OE+00 LS

: El is equal to or exceeds l.OE-01
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2.2 SITE SSA-lb: UPPER DERBY LAKE (formerly Site 1-2: Upper and Lower Derby

Lakes; EBASCO, 1987b/RIC 87196R02 and EBASCO, 1988c/RIC 87196R02A)

2.2.1 Site-Specific Considerations

Figure SSA-lb-l and Table SSA-lb-1 depict the target contaminants for Site SSA-lb.

Borings 28 through 45 and 64 through 82 were included in this exposure assessment,

consistent with the Southern SAR. The historical search conducted under the contaminant

assessment revealed that chlorinated hydrocarbons were suspected to be present in Site

SSA-lb (EBASCO, 1987b/RIC 87196R02). According to site history, no other chemicals

from the RMA target contaminant list were suspected to be present in Site SSA-lb

(EBASCO, 1987b/RIC 87196R02).

2.2.2 Spatial Distribution of Measured Ccntaminant Concentrations

The locations and concentrations of the target contaminants that were detected in

Site SSA-lb are depicted in Figure SSA-ib-1. 1,1,2,2-Tetrachloroethane occurring in

Boring 31 (0-1 ft) was not included in the figure since it was not considered a target

contaminant during Phase I and Phase II investigations. Although not shown in this figure,

this nontarget compound was included in the Southern SAR on this exposure assessment

because it passed through the screening process performed on the RMA Chemical Index

(EBASCO 1988b/RIC 88357R01).

Table SSA-lb-I summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). Based on available groundwater data from

the first quarter 1987 to the first quarter 1989 sampling period, no evidence of groundwater

contamination beneath this site was found (see Volume VI-A).

2-10
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2.2.3 Site Exposure Summary

Tables SSA-lb-2 through SSA-lb-6 present Draft PPLVs and EIs for each site contaminant.

The COCs are summarized below for each exposed population and with the critical

exposure pathway identified. Site SSA-lb is considered a lake site, therefore the enclosed

space vapor inhalation exposure pathway is not included in the calculation of the

cumulative quantity.

Contaminants Regulated Casual Recreational Commercial Indurial
of Concern Visitor Visitor Visitor Worker Worker

Aldrin Direct Direct Direct Dir/Ind Dir/Ind
Chlordane Direct Direct Direct Direct Dir/Ind
Arsenic Direct Direct Direct Direct Direct
PPDDE .... Direct -- Direct
PPDDT .... Direct Indirect Dir/Ind
Dieldrin Direct Direct Direct Direct Dir/nd
1,1,2,2-Tetra-

chloroethane ........ Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

Site SSA-lb is designated as a Priority I site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).
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SSA- lb-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CIMJLATIVE DIRECT INDIRECT CUMULATIVE VE!

CONTAMI4NANT PPLV PPLV PPLV El El El CPM
(melks) (mg/kq) (,mg1kg)

ALDRIN 1.5E+00 1.5E+06 1.5E+00 1.OE+01* 1.3E-0S 1.8E+01* O.OE+O0

CHLORDANE 2.OE+01 1.6E+08 2.OE+01 2.8E+00" 3.4E-07 2.8E+00* O.OE+O0

DIELDRIN 1.6E00 1.OE+06 1.6E+00 3.2E.00" 7.5E-06a 3.2E÷00* O.OE+OO

PPDOE 7.4E*01 8.9E+07 7.4E+01 1.BE-OZ 1.5E-08 1.3E-02 O.0E+O4O

PPODT 7.4E+01 1.9E+08 7.4E+01 3.CE-02 1.2E-08 3.CE-02 O.OE+O0

ENORIN 2.5E403 5.5E408 2.5E+03 9.3E-05 4.2E-10 9.3E-05 O.OE+O0

NEXACHLOROCYCLOPENTADIENE 1.7E+04 1.9E+04 8.8E+03 2.1E-05 1.9E-05 4.OE-05 O.OE+0O

ISODRIN 5.SE.02 1.1E,08 5.8E+02 6.2E-04 3.,E-09 6.2-04 0.OE+OO

1.1,,22-TETRACHLOcROETHANE 1.3E+02 1.1E+04 1.3E+02 7.9f-03 9.ZE-05 8.OE-03 O.OE+O0

ARSENIC 2.2E+01 O.OE+O0 2.2E.01 6.OE-01 .O.E"0 6.OE'01* O.OE+OO

COPPER 4.2E+05 O.OE+O0 4.2E÷05 8.9E-05 0.06400 8.9E-05 O.OE+O0

LEAD 1.5E+04 O.OE+O0 1.5E+04 4.4E-03 O.DE.00 4.4E-03 O.OE+O0

MERCURT 3.3E+03 O.OE*OO 3.3E+03 5.4E-03 O0.0E+O0 5.AE-03 O.OE+O0

ZINC 2.0E+06 O.OE.O0 2.06E06 8.6E-05 O.O+E00 8.6E-05 O.OE.OO

a: This contanminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equal to pure ccmpound.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volume VI-A).

a: El is equal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.00-06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SSA-lb-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CQI.ULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(lg/kg) (wg/kg) (mg/kg)

ALDRIN 1.5E+00 1.5E+06 1.5E+00 1.8E+01* 1.8E-05 I.1E+01' 0.1E+00

CHLOROANE 2.0E+01 1.6e+08 2.OE+01 2.8E+.0* 3.4E-07 2.8E+00* O.OE+00

DIELDRIN 1.6E+00 1.0.,06 1.6E+00 3.21.+00 7.5E-06. 3.2E+00' O.0E+O0

PP0OE 7.4E.01 8.9E+07 7.4E+01 1.81-02 1.5E-08 1.8E-02 0.0E+O0

PPOT 7.4E+01 1.9E+08 7.4E+01 3.0E-02 1.2E-08 3.0E-02 O.OE00

ENDRIN 2.5E+03 5.5E*08 2.5E+03 9.3E-05 4.2f-10 9.3E-05 0.OE010

NEXACHLOROCYCLOPENTADIENE 1.70.04 1.9E+04 8.8E+03 2.1E-05 1.9E-05 4.OE-05 0.OE+0.

ISODRIN 5.8E+02 1.1E+08 5.8E+02 6.2E-04 3.4E-09 6.2E-04 0.OEOO

1,1,2,2-TETRACHLOROETHAME 1.3f.02 1.1E+04 1.3E+02 7.9E-03 9.ZE-05 8.0E-03 O.01E00

ARSENIC 2.2E+01 0.0E.00 2.2E'01 6.0E-01' 0.OE+00 6.0E-01 O.OE1+00

COPPER 4.2E+05 O.OE+00 4.2E+05 8.91E-05 O.OE+00 8.9E-05 O.0E+00

LEAD 1.5E+04 O.OE+00 1.5E104 4.4E-03 O.0E+O0 4.4E-03 O.OE+00

MERCURY 3.31+03 0.DE.O0 3.3E+03 5.4E-03 0.OE10 5.4-E03 0.01EO0

ZINC 2.01.06 0.01+00 2.01E06 8.6E-05 0.OE0+0 8.6E-05 0.01+00

a: This contaminant saturates the soit gas and produces a vapor flux which is below one-tenth of

the criticat flux. The SPPPLV for this contaminant is considered to be equal to pure compound.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See votume VI-A).

': El Is equal to or exceeds 1.0E-01

If the PPLV vatue indicated Is greater than 1.00E-06 the calcutations imply that the contaminant

does not pose unacceotabte chronic exposure through the exposure pathway considered, even in its pure form.
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SSA-lb-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMUJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPM
(W/kg) (mg/kg) (mg/kg)

ALD•IN 2.IE-01 9.8E+04 2.1E-01 1.3E+02" 2.6E-04 1.3E÷02* 0.OE00

CHLORDANE 2.7E+00 I.1E107 2.7E100 2.OE+01* 5.2E-06 2.01E01* O.OE+00
DIELORIN 2.2E-01 1.01E06 2.2E-01 2.3E.01* 1.1E-04a 2.3E,01* O.0E+00
PPOE 1.0E+01 5.9E+06 1.0E+01 1.3E-01* 2.2E-07 1.3E-01' O.OE+00

PPOOT 1.0E+01 1.3E+07 1.0E.01 2.2E-01' 1.BE-07 2.2E-01 0.01E+00
ENORIN 1.1E+03 8.5E107 1.1E+03 2.2E-04 2.7E-09 2.2E-04 O.OE+0O
NEXACHLOROCYCLOPENTADIENE 5.7E+03 6.7E+03 3.1E+03 6.2E-05 5.2E-05 1.1E-04 O.0E+00

ISCI)RIN 2.5E+02 1.IE÷07 2.5E102 1.5E-03 2.21-08 1.SE-03 O.OE+00
1,1,2,2-TETRACHLOROETHIOE 1.8U+01 1.7E+03 1.7E+01 5.7E-02 6.0E-04 5.7E-02 O.OE+00

ARSENIC 3.9E+00 O.0E0O0 3.91+00 3.3E+00' O.OE010 3.3E+00 0.010E+0

COPPER 2.5E÷05 O.OE000 2.5E+05 1.5E-04 O.01.00 1.5E-04 0.01E+00
LEAD 9.2E103 O.OE÷00 9.2E.03 7.4E-03 0.0100 7.4E-03 O.0E0O0
MERCURY 2.01E03 O.OE+00 2.01E03 9.1E-03 0.01.00 9.1E-03 O.OE+00

ZINC 1.1E.06 O.0E÷00 1.1E+06 1.6E-04 O.0E100 1.6E-04 O.OE+00

a: This contaminant saturates the soil gas anrd prodxaes a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be teial to pure cceqound..

T',e SPPPLV has therefore been set to 1.OOE.06 mS/kg (See votume VI-A).

: El Is equal to or exceeds 1.0E-01

If the POLV value Indicated is greater tian 1.009.5 the calculations imply that the contaminant

does not pose uracceptable chronic exposure throgh the exposure pathway considered, even in Its pure form.



SSA- lb-53 EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INOIRECT CUNULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMI4NANT PPLV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.9E+00 4.0E-01 3.3E-01 1.4E+01* 6.8E+01" 8.2E+01* LS

CNLO0RANE 2.5E+01 1.4E+04 2.5E+01 2.2E+00* 4.0E-03 2.2E+00' LS

DIELDRIN 2.0E+O0 1.0E+06 1.91E00 2.61+00' 8.9E-02a 2.7E+00' LS

PPDOE 9.3E+01 1.9E+01 1.6E+01 1.4E-02 6.7E-02 8.1E-02 LS

PPOOT 9.3E+01 1.9E+01 i.6E+01 2.4E-02 1.IE-01- 1.4E-01' LS

ENORIN 1.4E+03 2.9E.02 2.4E+02 1.7E-04 8.0E-04 9.71E-04 LS

NEXACNLORXCYCLOPEITADIENE 5.5E+03 1.9E+01 1.9E+01 6.4E-05 1.8E-02 1.8E-02 LS

ISOORIN 3.2E+02 6.7E+01 5.5F+01 1.1E-03 5.4E-03 6.5E-03 LS

1,1,2,2-TETRACHLcORETHANE 1.61+02 3.4E101 2.8E+01 6.2E-03 3.0E-02 3.6E-02 LS

ARSENIC 2.01+01 O.0E+00 2.0E+01 6.5E-01- O.OE000 6.5E-01* LS

COPPER 1.8z*05 O.OE+00 1.8E105 2.1E-04 O.OE000 2.1E-04 LS

LEAD 6.5E+03 O.OE+00 6.5E+03 1.OE-02 O.OE+00 1.0E-02 LS

MERCURY 1.4E+03 O.OE+00 1.4E+03 1.3E-02 O.0E+00 1.3E-02 LS

ZINC 7.8E+05 O.OE+00 7.8E+05 2.2E-04 O.OE+00 2.2E-04 LS

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equal to pure compound.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volume VI-A).

E: l is equal to or exceeds 1.0E-01
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SSA-lb-6

EXPOSURE EVALUATIONS FOR INUUSTRIAL WORKERS

DIRECT INDIRECT CLMJLATlVE DIRECT INDIRECT CLIMULATIVE VEI

CONTAMINANT PPLV 0SVI ESVI PPLV El El El CPM ENC

(mg/kg) (mg/kg) Cog/kg) (mg/kg)

ALDRIN 1.2E-01 2.0E+05 4.OE-01 9.01-02 2.31.02' 6.8e+01* 3.01.02* 0.01.+00 IS

CHILORDANE 1.5E+00 2.1E+07 5.21.00 1.2E.00 3.6E+01* 1.11+01* 4.7E.O1* 0.01+OO LS

DIELORIN 1.2E-01 9.01.04 1.9E+01 1.2E-01 4.2t+01* 2.71-01' 4.2E.01* 0.01+00 LS

PPOOE 5.71.00 1.2E.07 1.91+01 4.4E+00 2.3E-01' 6.7E-02 2.9E-01' 0.01.00 LS

PPDDT 5.7E-00 2.5E+07 1.9E+01 4.4E.00 3.81-01* 1.11-01* 5.01-01* 0.01.00 LS

ENDRIN 2.5E+02 7.3E+07 8.61.02 2.01.02 9.11-04 2.71-04 1.2E-03 0.01.00 LS

I4EXACNLOROCYCLOPEXTADiENE 3.dE+02 2.5E+03 5.8E+01 4.9f+01 9.1E-04 6.2E-03 7.1E-03 0.01.00 LS

ISCVRIN 5.91+01 1.4E+07 2.01.02 4.6E+01 6.1E-03 1.81-03 7.9E-03 0.01.00 IS

1,1,2,2-TETRACHLOROETiIANE 9.9E+00 1.4E+03 3.4E+01 7.6E+00 1.01-01* 3.01-02 1.3E-01' 0.01.00 IS

ARSENIC 1.61.00 0.01.00 0.01.00 1.61.00 8.11.00' 0.01.0 8.11.00' 0.01.00 IS

COPPER 5.7E+04 0.0E.OC 0.01.00 5.7E.04 6.5E-04 0.01.00 6.5E-04 0.01.00 IS

LEAD 2.2E+03 0.01.00 0.01.00 2.2E.03 3.1L-02 0.01.00 3.11-02 0.01.00 IS

MERCURY 4.6E+02 0.01.00 0.01.00 4.61.02 3.9E-02 0.0DE-00 3.9E-02 0.0E+00 LS

ZINC 1.4E-05 0.01.00 0.01.00 1.4E.05 1.21-03 0.01.00 1.21-03 0.01.00 IS

': El is equal to or exceeds 1.01-01

Zf the PPLV value indicated is greater then 1.001+06 the calculations imprly that the contaminant does not pose un~acceptable
chronic exposure through the exposure pathway considered, even in its pure form.
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2.3 SITE SSA-lc: LOWER DERBY LAKE (formerly Site 1-2: Upper and Lower Derby

Lakes; EBASCO, 1987b/RIC 87196R02 and EBASCO, 1988c/RIC 87196R02A)

2.3.1 Site-Specific Considerations

Figure SSA-lc-1 and Table SSA-lc-1 depict the target contaminants for Site SSA-lc.

Borings I through 17, 19 through 27, and 46 through 63 were included in this exposure

assessment, consistent with the Southern SAR. The historical search conducted under the

contaminant assessment revealed that chlorinated hydrocarbons were suspected to be present

in Site SSA-lc (EBASCO, 1987b/RIC 87196R02). According to site history, no other

chemicals from the RMA target contaminant list were suspected to be present in Site

SSA-Ic (EBASCO, 1988c/RIC 87196R02A).

2.3.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in

Site SSA-lc are depicted in Figure SSA-lc-1. Table SSA-lc-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Based on

available groundwater data from the first quarter 1987 to the first quarter 1989 sampling

period, no evidence of groundwater contamination beneath this site was found (see

Volume VI-A).

2.3.3 Site Exposure Summary

Tables SSA-lc-2 through SSA-lc-6 present Draft PPLVs and Els for each site contaminant.

The COCs are summarized below for each exposed population and with the critical

exposure pathway identified. Site SSA-lc is considered a lake site, therefore the enclosed

space vapor inhalation exposure pathway is not included in the calculation of the

cumulative quantity.
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Aldrin Direct Direct Direct Dir/Ind Dir/Ind
Dieldrin Direct Direct Direct Direct Direct
Chromium Direct Direct Direct Direct Direct
Chlordane .... Direct -- Direct
Dibromochloropropane ... Direct Direct

Note: Direct exposure pathways for soils include sod ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

Site SSA-lc is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).
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SSA-lc-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUWJLATIVE DIRECT INDIRECT CUJMLATIVE VEI

CONTAMII NANT PPLV PPLV PPLV El El El OPU

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.5E+00 5.5E+06 1.5E+00 8.7E+00* 2.4E-06 8.7E.00" O.OE+00

CHLORDANE 2.01E01 5.91+08 2.0E+01 1.5E-02 5.1E-10 1.5E-02 O.OE+00

DIBRONCCHLOROPROPANE 1.8E+01 5.7E+03 1.8E+01 1.7E-02 5.3E-05 1.7E-02 O.OE+0

PPOOE 7.4E÷01 3.3E÷08 7.4E+01 8.0E-04 1.8E-10 8.0E-04 O.OE+00

PPOOT 7.4E+01 7.0E+08 7.4E+01 6.1E-04 6.4E-11 6.1E-04 0.OE+0 O

DIELDRIN 1.6E+00 2.5E.06 1.6E+00 1.3E-01* 8.0E-08 1.3E-01" O.OE+00

ENORIN 2.5E+03 2.0E+09 2.5E103 4.4E-05 5.4E-11 4.4E-05 O.OE00

ISCORIN 5.8.+02 4.0E+08 5.8e+02 2.61-04 3.8E-10 2.6E-04 0.OE+01

CHROMIUM 6.91E01 0.OE+0 6.9E+01 2.2E+O0* O.OE+00 2.2E+00 0.OE+0.0

COPPER 4.2E+05 O.01+00 4.2E+05 1.BE-04 O.OE+00 1.BE-04 O.OE+00

LEAD 1.5E+04 0.0E+0O 1.5E+04 5.7E-03 O.OE+00 5.7E-03 O.OE+000

MERCURY 3.3E+03 O.OE+00 3.3E+03 1.2E-03 O.OE+00 1.2E-03 O.OE+00

ZINC 2.0E+06 0.0E+OO 2.01E06 5.5E-05 O.OE+00 5.5E-05 O.OE+00

": El is equat to or exceeds 1.0E-01

If the PPLV vatue indicated is greater than 1.00E+06 the calculatioc.s impty that the contaminant

does not pose unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.

I

r

U
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SSA-Ic-3g EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CLNJLATIVE DIRECT INDIRECT CUIMJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.5E+00 5.5E+06 1.5E+00 8.7E+00' 2.4E-06 8.7E+O0* 0.0f+00

CHLORDANE 2.01+01 5.9E+08 2.01+01 1.5E-02 5.1E-10 1.5E-OZ O.OE+00

DIBROMOCHLORPROPANE 1.8E+01 5.7E+03 1.8E+01 1.7E-02 5.3E-05 1.7E-02 O.OE+00

PPOOE 7.4E+01 3.3E+08 7.4E+01 8.0E-04 1.81-10 8.0E-04 O.OE+00

PPOOT 7.4E+01 7.0E+08 7.4E+01 6.1E-04 6.4E-11 6.1E-04 0.0E+00

DIELDRIN 1.6E+00 2.5E+06 1.6E+00 1.3E-01* 8.0E-08 1.3E-01* O.OE+00

ENORIN 2.5E+03 2.01E09 2.5E+03 4.4E-05 5.4E-11 4.4E-05 O.OE+00

ISM)RIN 5.8E+02 4.01+08 5.8E+02 2.6E-04 3.8.-10 2.6E-04 O.OE+00

CHROMIUM 6.9E+01 O.0E+O0 6.9E+01 2.2E+00 0.01E+O0 2.2E+00* O.0E+00

COPPER 4.2E+05 O.OE+00 4.2S+05 1.8E-04 O.OE000 1.8E-04 O.OE+00

LEAD 1.5E*04 O.OE+00 1.5E+04 5.TE-03 0.01+00 5.7E-03 O.OE+00
MERCURY 3.3E+03 0.0£E00 3.3E+03 1.2E-03 O.OE+00 1.2E-03 0.0£+00

ZINC 2.0E+06 O.OE+00 2.01E06 5.5E-05 0.0E+00 5.5E-05 O.OE+00

: El is equal to or exceeds 1.0E-01

If the PPLV vatue indicated is greater than 1.00E+06 the catcutations impty that the contaminant

does not pose unacceptabie chronic exposure through the exposure pathway considered, even in its pure form.
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SSA- lc-43 EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTANINANT PPLV PPLV PPLV El El El GPM

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 2.1E-01 3.6E105 2.1E-01 6.3E*01* 3.6E-05 6.3E+01" 0.0E+00

CHLOROAXE 2.71+00 3.9f+07 2.7E+00 1.1E-01" 7.6E-09 1.1E-01' 0.01+00

DI3BROMCHLOROPROPANE 2.5E100 8.81+02 2.5E+00 1.2f-01" 3.4E-04 1.21E-01* 0.OE+0
PPO0E 1.01E01 2.21+07 1.0E+01 5.8E-03 2.7E-09 5.81-03 0.OE010

PPOOT 1.01+01 4.6E+07 1.01E01 4.4E-03 9.71E-10 4.4E-03 O.OE.00

DIELDRIM 2.2E-01 1.7E105 2.2E-01 9.2E-01' 1.2E-06 9.21-01* 0.OE010

ENORIN 1.1E+03 3.1IE*03 1.1E+03 1.0E-04 3.5E-10 1.0E-04 0.OE+00
ISODRIN 2.5f+02 6.11E07 2.5E+02 6.1E-04 2.4E-09 6.1E-04 0.OE+O0

CHROMIUM 8.8E100 O.01.00 8.8E100 1.7E101' 0.OF+O0 1.71.01' 0.OE1.0

COPPER 2.5E+05 0.0E+00 2.51E05 3.0E-04 O.0E1O0 3.0E-04 0.OE+00

LEAD 9.2E+03 0.0E400 9.2E+03 9.5E-03 0.0E+00 9.5E-03 0.0E+00

MERCURY 2.OE+03 0.01.00 2.0E.03 2.1E-03 O.OE010 2.1E-03 0.OE01.

ZINC I.IE06 0.0E+00 1.1E+06 1.0E-04 0.01+00 1.0E-04 0.01+00

': El is equal to or exceeds 1.0E-01

If the PPLV value indicated is greater than 1.00E+06 the calculations ifpty that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SSA-lc-5

EXPOSURE EVALUATICOS FOR CO4MERCIAJL WRKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMJLATIVE VEI

CONTANINANT PPLV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.9E+00 &.OE-O1 3.3E-01 6.9f.00* 3.3E÷01* 4.OE+01* LS

CHLORDANE 2.5E+01 1.4E+04 2.5E+01 1.2E-02 2.ZE-05 1.2E-02 LS

ODI BROOCHLOROPROPANE 2.3E+O1 4.8E+OO 3.9E+00 1.3E-02 6.3E-02 7.6E-02 LS

PPODE 9.3E+O1 1.9E+01 1.6E+01 6.3E-04 3.OE-03 3.7E-03 LS

PPOOT 9.3E+01 1.9EO1 1.6E+01 4.SE-04 2.3E-03 2.8E-03 LS

DIELDRIN 2.0E+00 5.8E+01 1.9E+00 1.GE-01 3.5E-03 1.GE-01* LS

ENORIN 1.4E+03 2.9E+02 2.4E+02 8.OE-05 3.8E-04 4.6E-O0 LS

ISCORIN 3.2E+02 6.7E÷01 5.5E+01 4.7E-04 2.2E-03 2.7r-03 LS

CHROIIL"U 5.5E+01 O.OE+O0 5.5E+01 2.7E+0* O.CE+00 2.7E+O0* LS

COPPER 1.8E.05 0.06+00 1.8E÷05 4.3E-04 0.0E+00 4.3E-04 LS

LEAD 6.5E+03 O.0E.00 6.5E+03 1.3E-02 O.CE•00 1.3E-OZ LS

MERCURY 1.4E+03 0.06E00 1.4E+03 2.9E-03 0.06+00 2.9E-03 LS

ZINC 7.8E+05 O.OE000 7.8U+05 1.4E-04 0.0E600 1.4E-04 LS

: El is equat to or exceeds 1.0E-01
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SSA-lc-63 EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CJUMLATIVE VEI

CONTANIINANT PPLV OSV! ESVI PPLV El El El OPt ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

ALORIN 1.2E-01 7.3E+O5 4.OE-01 9,0E-02 1.IE+02* 3.3E+01* 1.4E+02" O.OE+OO LS
CHLORDANE 1.5E+O0 7.9E.07 S.2E+00 1.2E+O0 Z.OE-01* 5.8E-02 2.6E-01* O.OE+O0 LS

DIGROtOCHLOROPROPANE 1.4E+O0 7.6E+02 4.8E+OO 1.1E*O0 2.1E-01" 6.3E-02 2.$E-01* O.OE+OO LS

PPOOE S.7E÷O0 4.4E+07 1.9E+01 4.4E+00 1.OE-02 3.OE'03 1.3E-02 O.OE.OO LS

PPVOT 5.7E00 9.3E+07 1.9E+01 4.4E00 7.9f-03 2.3E-03 1.OE-02 O.OE+OO LS

DIELDRIM 1.2E-01 3.3E+05 1.9E+01 1.2E-01 1.6E.O0* 1.OE-02 1.6E+0. O.OE*O0 LS

ENORIM 2.5E+02 2.7E+08 8.6E+02 2.OE+02 4.3E-04 1.3E-04 5.6E-04 O.OE+O0 LS
ISODRIN 5.9E+01 5.3E+07 2.0E+02 4.6E+01 2.5E-03 7.5E-04 3.3E-03 O.OE+O0 LS

CHROMIUM 1.1EOO O.OE+OO O.OE+00 1.1E00 1.3E+02" O.OE00 1.3E+02* O.0E0O0 LS
COPPER 5.7E.04 O.OE+O0 O.OE+O0 5.7TE+04 1.3E-03 O.OE.O0 1.3E-03 O.OE+O0 LS

LEAD 2.2E+03 O.OE.O0 O.OEO0 2.2E+03 4.OE-02 O.OE+O0 4.OE-02 O.OE.O0 LS
MERCURY 4.6E+02 O.OE+O0 O.OE+OO 4.6E+02 8.9E-03 O.OE+O0 8.9E-03 O.OE+OO LS

ZINC 1.4E05 O.OE+OO O.OE.OO0 1.4E+05 7.9f-04 O.OE÷O0 7.9E-04 O.OE.O0 LS

: El is eq•ja to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.00E-06 the catcutationt imply that the contaminant does not pose unacceptable

chronic exposure through the exposure pathway considered, even in its pure form.
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3 2.4 SITE SSA-ld: ROD AND GUN CLUB POND (formerly Site 12-2: Rod and Gun

Club Pond; EBASCO, 1987c/RIC 87127R04 and EBASCO, 1988d/RIC 8"7127R04A)

2.4.1 Site-Specific Considerations

Figure SSA-ld-1 and Table SSA-ld-1 depict the target contaminants for She SSA-ld.

Borings I through 9 were included in the exposure assessment, consistent with the

Southern SAR. According to the site history, no chemicals from the RMA target

contaminant list were suspected to be present in Site SSA-ld (EBASCO, 1987c/RIC

87127R04).

2.4.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

SSA-ld are shown in Figure SSA-ld-1. 1,1,2,2-Tetrachloroethane, occurring in Boring 4

(0-1 ft) was not included in the figure since it was not considered a target contaminant

during Phase I and Phase II investigations, Although not shown on this figure, this

nontarget compound was included in the Southern SAR and in this exposure assessment

because it passed through the screening process performed in the RMA Chemical Index

(EBASCO, 1988b/R1C88357R01).

Table SSA-ld-! summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). Based on available groundwater data from

the first quarter 1987 to the first quarter 1989 sampling period, no evidence of groundwater

contamination beneath this site was found (see Volume VI-A).

2.4.3 Site Exposure Summary

Tables SSA-ld-2 through SSA-ld-6 present Draft PPLVs and Els for each site contaminant.

The COCs are summarized below for each exposed population and with the critical

exposure pathway identified. Site SSA-ld is considered a lake site, therefore the enclosed
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space vapor inhalation exposure pathway is not included in the calculation of the

cumulative quantity.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

1,1,2,2-Tetra-
chloroethane ........ C-mulative

Note: . Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contatxL
Indirect exposure pathways include open and enclosed space vapor inhalation.

It should be noted for 1,1,2,2-tetrachloroethane, the cumulative El exceeds 0.1 for an

industrial worker but the direct and indirect Els do not exceed 0.1. Site SSA-ld is

designated as a Priority 1 site, based on the most sensitive exposed population PPLV (i.e.,

the industrial worker).
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SSA- Id-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CIJUMLATIVE DIRECT INDIRECT CUMULATIVE VE!

CONTAMNINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg)

CNLORDANE 2.OE+01 3.AE+06 2.OE.01 7.2E-03 4.2E-08 7.2E-03 O.OE+OO

DIELDRIN 1.6E÷O0 1.4E+04 1.6E+O0 3A.E-03 3.8E-07 3.4E-•3 O.OE+0O

1,1,2,2-TETRACHLOROETRANE 1.3E+02 6.7E+02 1.1E+02 7.1E-03 1.3E-03 8.AE-03 O.OE+OO

1,1,1-TRICHLOROETHANE 7.5E+05 2.2E+06 5.6e,05 5.4E-07 1.BE-07 7.2E-07 O.OE+00

If the PPLV value indicated is greater than 1.OOE÷O6 the calculations imply that the conntaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even In Its pure form.

23
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SSA-ld-3
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPm
(mo/ko) (mglkg) (MAWk

CNLOROANE 2.OE+01 3.4E+06 2.OE+01 7.2E-03 4.2E-08 7.2E-03 O.OE+OO
DIELDRIN 1.6E+00 1.4E+04 1.6E+OO 3.4E-03 3.8E-07 3.4E-03 O.OE+O0
1,1,2,2-TETRACNLOROETHANE 1.3E+02 6.7E+02 I.IE+02 7.1E-03 1.3E-03 8.4E-03 O.OE+O0
1,1,1-TRICHLOROETNANE 7.5E+05 2.2E+06 5.6E+05 5.4E-07 1.8E-07 7.2E-07 O.OE+00

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the cont~minant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SSA- d-4

EXPOSURE •VALUATICNS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CLMJLATIVE DIRECT INDIRECT CL)LATIVE VE1

CONTANINANT PPLV PPLV PPLV El El El OPH

(mg/kg) (mg/kg) (mg/kg)

CHLORDANE 2.7E.00 2.2E+05 2.7E+00 5.2E-0Z 6.3E-07 5.2E-02 O.OE+O0

DIELORIN 2.2E-01 9.4E÷02 2.2E-01 2.5E-02 5.7E-06 2.5E-02 O.OE+00

1,1,2,2-TETRACHLOROETHANE 1.8E+01 1.OE+02 1.5E+01 5.IE-02 8.6E-03 6.OE-02 0.0E+00

1,1.1-TRICHLOROETF.ANE 3.2E+OS 7.9E+05 2.3E+05 1.3E-06 5.1E-07 1.SE-06 O.OE+O0
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SSA-ld-5

EXPOSURE EVALUATIONS FOR CO4MERCIAL WORKERS

DIRECT INDIRECT COJULATIVE DIRECT INDIRECT CLU4JLATIVE VEI
CONTAMIINANT PPlV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (mg/kg)

CHLORDANE 2.5E,01 O.OE-.O 2.5E+01 5.7E-03 O.OE+O0 5.7E-03 LS
DIELDRIN 2.0E+O0 O.OE+O0 2.OE+O0 2.7E-03 O.OE+O0 2.7E-03 LS

1,1,2,2-TETRACHLOROETHANE 1.6E+02 O.OE+O0 1.6E+02 5.6E-03 O.OE.OO 5.6E-03 LS
1,1,1-TRICMLOROETHANE 4.2E+05 0.OE+O0 4.2E+05 9.6E-07 O.OE+OO 9.6E-07 LS
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SSA-ld-66 EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CLU4ULATIVE VEI
CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

CHLORDANE 1.5E+00 4.5E+05 O.OE+O0 1.5E+00 9.2E-02 3.1E-07 9.2E-02 O.OE+O0 LS
DIELDRIN 1.2E-01 1.91E+03 O.OE+00 1.2E-01 4.4E-02 2.81E-06 4.4E-02 O.OE+00 LS
1,1,2,2-TETRACHLOROETHANE 9.9f+00 9.0E+01 O.OE+00 8.9E+00 9.1E-0Z 1.0E-02 1.OE'01* O.OE+00 LS
1,1,1-TRICHLOROETHANE 7.8E+04 2.9+05 O.OE+00 6.2E+04 5.1E-06 1.4E-06 6.5E-06 O.OE+00 LS

" El is e It to or exceeds 1.OE-01
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2.5 SITE SSA-le: LAKE LADORA (formerly Site 2-17: Lake Ladora and Lake Mary;

EBASCO, 1987d/RIC 87216R07 and EBASCO, 1988e/RIC 87216R07A)

2.5.1 Site-Specific Considerations

Figure SSA-le-1 and Table SSA-le-1 depict the target contaminants for Site SSA-le.

Borings 5 through 21, 24 through 44, 50, and 51 were included in this exposure

assessment, consistent with the Southern SAR. According to site history, no chemicals

from the RMA target contaminant list were suspected to be present in Site SSA-le

(EBASCO, 1987d/RIC87216R07).

2.5.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in

Site SSA-le are depicted on Figure SSA-le-1. Table SSA-le-1 summarizes the maximum

concentrations of contaminants measured above indicator levels for the ICP metals, arsenic,

and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Based on

available groundwater data from the first quarter 1987 to the first quarter 1989 sampling

period, no evidence of groundwater contamination beneath this site was found (see

Volume VI-A).

I

2.5.3 Site Exposure Summary

Tables SSA-le-2 through SSA-le-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified. Site SSA-le is considered a lake site, therefore the

enclosed space vapor inhalation exposure pathway is not included in the calculation of the

cumulative quantity.
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I
Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Aldrin Direct Direct Direct Direct Direct
Arsenic Direct Direct Direct Direct Direct
Chromium Direct Direct Direct Direct Direct
Dieldrin .... Direct -- Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contacL

The results of the soil exposure summary indicate that exposure to contamination from the

direct pathways are the primary contributors to the exceedance of the cumulative PPLVs.

Site SSA-le is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).
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SSA-le-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT IWIRECT CUMJLATIVE DIRECT INDIRECT OJIULATIVE VEt

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.5E+00 1.2E+05 1.5E+OO I.1E+00* 1.4E-05 1.1E+.0* O.OE+O0

PPODE 7.4E+01 7.1E+06 7.4E+01 3.3E-04 3.4E-09 3.3E-04 O.OE+00

PPOOT 7.4E401 1.5E+07 7.4E+01 2.OE-03 1.OE-08 2.OE-03 O.OE+O0

DIBRO4OCHLOROPROPANE 1.9E+01 1.2E+02 1.6+01 5.4E-03 7.9E-04 6.2E-03 O.OE+OO

DIELDRIN 1.6E+00 5.4E+04 1.6E+00 3.4E-02 9.91E-07 3.4E-02 O.DE+00

ENORIN 2.5E+03 4.4E+07 2.5E+03 3.6E-0o 2.0E-10 3.6E-06 O.OE+O0

ISOORIN 5.8E+02 8.5E÷06 5.8E+02 7.3F-05 4.9E-09 7.3E-05 0.OE1O0

METHYLENE CHLORIDE 3.3E+03 9.0E+03 2.4E+03 6.IE-04 2.2E-04 8.3E-04 O.OE0+

METHYLISCBUTYL KETONE 4.1E.05 1.5E+06 3.2E+05 2.4E-06 6.8E-07 3.1E-06 O.OE+00

TETRACHLOROETHYLENE 5.1E+02 9.4E+04 5.11E02 2.0E-03 1.1E-05 2.01E-03 O.01.0O

1,1,1-TRICHLOROETHANE 7.5E+05 1.69+07 7.1E.05 8.0E-07 3.7E-08 8.4E-07 O.OE3O0

ARSENIC 2.2E.01 O.OE+00 2.2E+01 7.4E-O1* O.OE+00 7.4E-01* O.OE00

CHRc•MIUM 6.9E+01 O.OE+00 6.9E+01 6.2E-01' 0.0E00 6.2E-01* 0.0E+00

COPPER 4.2E+05 O.OE.0O 4.2E+05 2.4E-04 O.OE+00 2.4E-04 O.OE+00

LEAD 1.5E+04 O.OE000 1.5E+04 4.1E-03 O.OE+00 4.1E-03 0.0f+00

MERCURY 3.3E+03 O.OE+00 3.3E+03 6.0h-04 O.OE400 6.0E-04 O.OE+0O

ZINC 2.OE+06 O.OE+00 2.OE+06 8.6E-05 O.OE.O0 8.6E-05 O.OE+00

': El is equal to or exceeds 1.0E-01

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, e-ven in its pure form.

4

51
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SSA-1e-34 EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPM

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.5E+00 1.2E+05 1.5E+00 1.1E+00" 1.4E-05 1.1E+00* 0.0E+00

PPOOE 7.4E+01 7.1E+06 7.4E+01 3.3E-04 3.4E-09 3.3E-04 O.OE+00

PPDOT 7.4E+01 1.5E+07 7.4E+01 2.0E-03 1.OE-08 2.0E-03 O.OE00

DIBRO0CNOHLOROPROPANE 1.8E+01 1.2E+02 1.6E+01 5.4E-03 7.9E-04 6.2E-03 O.OE+00

DIELDRIN 1.6F+1la 5.4E+04 1.6E+00 3.4E-02 9.9E-07 3.4E-02 O.OE+00

ENDRIN 2.5E+03 4.4E+07 2.5E+03 3.6E-06 2.0E-10 3.6E-06 O.OE200

ISCORIN 5.8E+02 8.5E+06 5.8e+02 7.3E-05 4.9E-09 7.3E-05 O.OE+00

METHYLENE CHLORIDE 3.3E+03 9.OE+03 2.4E+03 6.1E-04 2.2E-04 8.3E-04 O.OE+O0

METHYLISOBUTYL KETONE 4.1E.05 1.5E+06 3.2E+05 2.4E-06 6.82-07 3.1E-06 0.0E200
TETRACNLOROETHYLENE 5.1E+02 9.4E+04 5.1E÷02 2.OE-03 1.1E-05 2.0E-03 O.OE+00

1,1,1-TRICHLOROETHANE 7.5E+05 1.6E.07 7.1E+05 8.0E-07 3.7E-08 8.4E-07 O.OE.00

ARSENIC 2.2E+01 O.OE+00 2.2E+01 7.4E-01" O.OE+00 7.4E-01* O.OE+OO

CHROMIUM 6.9f*01 O.OE+00 6.9E+01 6.2E-01" O.OE+00 6.2E-01* O.OE+00

COPPER 4.2t+05 0.0E+00 4.2E.05 2.4E-04 O.OE+00 2.4E-04 0.0E+00

LEAD 1.5E+04 O.OE+00 1.5E+04 4.1E-03 O.OE+00 4.1E-03 0.0E+00

MERCURY 3.3E÷03 O.OE+00 3.3E+03 6.0E-04 O.OE+00 6.OE-04 O.OE+00

ZINC 2.0E+06 O.OE+00 2.0E+06 8.6E-05 O.OE+00 8.6E-05 O.OE+00

': El is equal to or exceeds 1.0E-01

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2-43



SSA-le-44 EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMJLATIVE DIRECT INDIRECT CUMJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPW

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 2.1E-01 7.BE+03 2.1E-01 8.ZE+OO' 2.2E-04 8.2E+00" O.OE+OO

PPODE 1.OE+01 4.7E+05 1.OE+01 2.4E-03 5.1E-08 2.4E-03 O.OE+O0

PPDOT 1.0E÷01 1.0E+06 1.0E+01 1.5E-02 1.5E-07 1.5E-02 O.OE+O0

DIBRCIOCHLOROPROPANE 2.5E+00 1.9E+01 2.2E+00 3.9E-02 5.1E-03 4.4E-02 O.OE+O0

DIELDRIN 2.2E-01 3.6E+03 2.2E-01 2.4E-01* 1.5E-05 2.4E-01" O.OE+O0

ENDRIN 1.1E+03 6.7E+06 1.IE+03 8.3E-06 1.3E-09 8.3E-06 O.OE+O0

ISODRIN 2.5E+02 1.3E+06 2.5E02 1.7E-0 3.2E-08 .71E-04 O.OE+O0

NETNYLENE CHLORIDE 4.5E+02 1.4E+03 3.4E+02 4.4E-03 1.4E-03 5.8E-03 O.OE+O0

NETHYLISO8UTYL KETONE 1.7E÷05 5.3E+05 1.3E+05 5.8E-06 1.9E-06 7.6E-06 O.OE+O0

TETRACHLOROETHYLENE 7.1E+01 1.5E+04 7.1E+01 1.4E-02 6.9E-05 1.4E-02 O.OE+O0

1,1,1-TRICHLOROETHANE 3.2E*05 5.9E+06 3.OE+05 1.9E-06 1.0E-07 2.OE-06 O.OE+OO

ARSENIC 3.9E+00 O.OE+O0 3.9E+00 4.1E+00* O.OE+O0 4.1E+00* O.OE+OO

CHROMIUM 8.8E+00 O.OE+O0 8.8E+00 4.9E+00* O.OE+O0 4.9E+00* O.OE+O0

COPPER 2.5E+05 O.OE+O0 2.5E+05 4.OE-0-4 O.OE+O0 4.OE-04 O.OE+O0

LEAD 9.2E+03 O.OE÷O0 9.2E*03 6.9E-03 O.OE+O0 6.9E-03 O.OE+O0

MERCURY 2.OE+03 O.OE+O0 2.OE+03 1.OE-03 O.OE+O0 1.OE-03 O.OE+O0

ZINC 1.IE+06 O.OE+O0 1.1E+06 1.6E-04 O.OE+O0 1.6E-04 O.OE+OO

': El is equal to or exceeds 1.0E-01

If the PPLV value indicated is greater than 1.OOE-06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

I
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SSA-le-5
EXPOSUJRE EVALUATIONS FOR COMM4ERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMUJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.9E+00 0.01.00 1.9,E+00 9.01-01* 0.OE.00 9.01-Di' LS
PPDOE 9.3E+01 0.01.00 9.3E.01 2.6E-04 0.01.00 2.6E-04 LS

PPOOT 9.3E+01 0.01.00 9.3E+01 1.6E-03 0.01+00 1.6E-03 LS

DIBRGMOCHL0R0PROPANE 2.3E.01 0.01+00 2.3E+01 4.3E-03 0.01.00 4.3E-03 LS
DIELDRIN 2.01.00 0.01.00 2.01+00 2.7E-02 0.01.00 2.7E-02 LS

ENORIN 1.4E+03 0.01.00 1.41+03 6.4E-06 0.01.00 6.4E-06 LS

ISCORIN 3.2E+02 0.01.00 3.2E.02 1.3E-04 0.01.00 1.3E-04 LS
METHYLENE CHLORIDE 4.IE+03 0.01.00 4.1E+03 4.91-04 0.01.00 4.91-04 LS

METHYLISO8UTYL KETONE Z.2E.05 0.01.00 2.2E+05 4.5E-06 0.01+00 4.5E-06 LS
TETRACHLOR01THYLENE 6.51+02 0.01+00 6.5E+02 1.51-03 0.01+00 1.5E-03 IS
1.1.1-TRICHL0R01THANE 4.2E+05 0.01+00 4.2Et05 1.4E-06 0.01.00 1.4E-06 LS

ARSENIC 2.01.01 0.01.00 2.01.01 8.01.01* 0.01.00 8.01-01* LS

CHROMIUM 5.51+01 0.01+00 5.5E.01 7.8E-01* 0.01+00 7.81-01* LS

COPPER 1.8E+05 0.01+00 1.81+05 5.61-04 0.01+00 5.6E-04 IS

LEAD 6.5E.03 0.01.00 6.51.03 9.8E-03 0.01.00 9.81-03 LS

MERCURY 1.41+03 0.01.00 1.4E.03 1.4E-03 0.01+00 1.4E-03 LS

ZINC 7.81.05 0.01.00 7.8E+05 2.2E-04 0.01.00 2.21-04 LS

': El is equat to or exceeds 1.01-01
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SSA-le-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CLIULATIVE VEI

CONTAMINANT PPLV OVI ESVI PPLV El El El OPN ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.2E-01 1.6E+04 O.OE+O0 1.2E-01 1.5E.01 1.IE-04 1.5E+01* O.OE+O0 LS

PPODE 5.7E+00 9.5E+05 O.OE+00 5.7E+00 4.2E-03 2.5E-08 4.2E-03 O.OE+00 LS
PPDDT 5.7E+00 2.OE+06 O.OE+O0 5.7E+O0 2.6E-02 7.5E-08 2.6E-02 O.OE+O0 LS

DIBROMOCHLOROPROPANE 1.4E+O0 1.6E+01 O.OE+O0 1.3E+O0 6.9E-02 5.9E-03 7.5E-02 O.OE+O0 LS

DIELDRIN 1.2E-01 7.2E+03 O.OE÷O0 1.2E-01 4.3E-01* 7.4E-06 4.3EO01* O.OE+O0 LS

ENDRIN 2.5E+02 5.BE+06 O.DE.OO 2.5E+02 3.5E-05 1.5E-09 3.5E-05 O.OE+OO LS

ISCORIN 5.9E+01 1.1E+06 O.OE÷O0 5.9E+01 7.1E-04 3.7E-08 7.IE-04 O.OE+O0 LS

METHYLENE CHLORIDE 2.5E+02 1.2E+03 O.OE+OO 2.1E+02 8.1E-03 1.7E-03 9.7E-03 O.OE+O0 LS

METHYL ISOBUTYL KETONE 4.0E+04 2.OE+05 O.OE+OO 3.3E+04 2.5E-05 5.1E-06 3.OE-05 O.OE+O0 LS

TETRACHLORNETHYLENE 4.1E.01 1.3E+04 O.OE+O0 4.1E.01 2.4E-02 8.CE-05 2.4E-02 O.OE+O0 LS

1,1,1-TRICHLOROETHANE 7.8E+04 2.2E+06 O.OE+O0 7.6E+04 7.7E-06 2.8E-07 7.9E-06 O.OE+O0 LS

ARSENIC 1.6E+O0 O.OE÷O0 O.OE+O0 1.6E+00 9.9E*00" O.OE+O0 9.9E+O00 O.OE+O0 LS

CHROMIUM 1.1E+00 O.OE+O0 O.OE+O0 1.1E+00 3.&E*01* O.OE.O0 3.8E+01* O.OE+O0 LS

COPPER 5.7E+04 O.OE+O0 O.OE+O0 5.7E+04 1.7E-03 O.OE+O0 1.7E-03 O.OE+O0 LS

LEAD 2.2E+03 O.OE+O0 O.OE+O0 2.2E*03 2.9E-02 O.OE+O0 Z.9E-02 O.OE+O0 LS

MERCURY 4.6E+02 O.OE+O0 O.OE+O0 4.6+02 4.3E-03 O.OE+O0 4.3E-03 O.OE+O0 LS

ZINC 1.4E+05 O.OE+O0 O.OE+O0 1.4E+05 1.2E-03 O.OE+OO I.2E-03 O.OE+O0 LS

*: El is equat to or exceeds 1.OE-01

If the PPLV vatue indicated is greater than 1.OOE+06 the catcutations imply that the contaminant does not pose unacceptabie

chronic exposure through the exposure pathway considered, even in its pure form.
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2.6 SITE SSA-lf: LAKE MARY (formerly Site 2-17: Lake Ladora and Lake Mary;

EBASCO, 1987d/RIC 87216R07 and EBASCO, 1988e/RIC 87216R07A)

2.6.1 Site-Specific Considerations

Figure SSA-lf-1 and Table SSA-lf-1 depict the target contaminants for Site SSA-lf.

Borings 1 through 4, 22, 23, and 45 through 49 were included in this exposure assessment,

consistent with the Southern SAR. According to site history, no chemicals from the RMA

target contaminant list were suspected to be present in Site SSA-If (EBASCO,

1987d/RIC87216R07).

2.6.2 -Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in

Site SSA-lf are depicted on Figure SSA-lf-1. Table SSA-lf-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II.

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Based on

available groundwater data from the first quarter 1987 to the first quarter 1989 sampling

period, no evidence of groundwater contamination beneath this site was found (see

Volume VI-A).

2.6.3 Site Exposure Summary

Tables SSA-lf-2 through SSA-lf-6 present Draft PPLVs and EIs for each site contaminant.

-JJ The COCs are summarized below for each exposed population and with the critical

exposure pathway identified. Site SSA-lf is considered a lake site, therefore the enclosed

space vapor inhalation exposure pathway is not included in the calculation of the

cumulative quantity.
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I
Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None

The results of the soil exposure summary indicate that there are no COCs. Site SSA-lf is

designated as a Priority 2 site, based on the most sensitive exposed population PPLV (i.e.,

the industrial worker). I

I

I

i

U

U
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SSA-lf-2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMIJLATIVE DIRECT INDIRECT CUKhJLATIVE VEI

CONTANINAMT PPLV PPLV PPLV El El El DPW
(lmg/ko) (sl~l/g) (mg/kg)

ALDRIN 1.5E+00 4.9E+05 1.5E+OO 3.3E-03 1.GE-08 3.3E-D3 O.OE+O0

PPODE 7.4E+D1 3.OE.07 7.4E+01 1.1E-04 2.8E-10 1.1E-04 O.OE+O0

PPOOT 7.4E+01 6.3E+07 7.4E+01 2.0E-04 2.4E-10 2.OE-04 O.OE+00

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even irt its pure form.
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SSA-If-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT C.J4ULATIVE VEI

-CONTAMINANT PPLV PPLV PPLV El El El ODIH

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.5E+00 4.9E+05 1.SE+O0 3.3E-03 1.0E-08 3.3E-03 O.OE+O0
PPOOE 7.4E+01 3.OE+07 7.4E+01 1.1E-04 2.E-10 1.1E-04 O.OE+O0

PPODT 7.4E+01 6.3E+07 7.4E+01 2.OE-04 2.4E-10 2.OE-04 O.OE+OO

If the PPLV value irnicated is greater than 1.OOE+06 the calculations iopty that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2
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SSA-1f-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUIMULATIVE DIRECT INDIRECT CL.MJLATIVE VEI

CONTAMIWNANT PPLV PPLV PPLV El El El OPM

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 2.1E-01 3.3E+04 2.1E-01 2.4E-02 1.5E-07 2.4E-02 O.OE+O0

PPDOE 1.OE+01 2.OE+06 I.OE+01 8.OE-04 4.2E-09 8.OE-04 O.OE+O0

PPODT 1.OE+01 4.2E+06 1.OE+01 1.5E-03 3.6E-09 1.SE-03 O.OE+O0

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SSA-lf-53 EXPOSURE EVALUATIONS FOR COMMERCIAL WRKERS

DIRECT iNDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE WI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.9•E+O0 O.OE+O0 1.9E+o0 2.6E-03 O.OE+O0 2.6E-03 LS

PPDOE 9.3E+01 O.OE+O0 9.3e+01 8.E'-5 0.DE.O+O 8.8E-05 LS

PPOOT 9.3E401 O.OE+O0 9.3E+01 1.6E-04 O.OE+OO 1.6E-04 LS

2-8
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SSA-1f-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT OJIILATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV OSVI ESVI PPLV El El El Opm ENC

(mg/kg) (so/kg) (mg/kg) (ag/kg)

ALDRIN 1.2E-01 6.6E+04. O.OE+O0 1.2E-01 4.2E-02 7.5E-08 4.2E-02 O.OE+00 LS
PPODE 5.71E+00 4.OE+06 O.OE+00 5.7E+00 1.4E-03 2.1E-09 1.4E-03 0.OE+00 LS
PPDDT 5.7E+00 8.4E+06 0.OE+00 5.7E+00 2.6e-03 1.8E-09 2.6E-03 0.OE+00 LS

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminont does not pose unacceptable

chronic exposure through the exposure pathway considered, even in its pure form.

I//p/
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2.7 SITE SSA-2a: DRAINAGE DITCHES (formerly Site 1-1: Drainage Ditches;

EBASCO, 1987e/RIC 87196R01 and EBASCO, 1988f/RIC 87196R01A)

2.7.1 Site-Specific Considerations

Figure SSA-2a-1 and Table SSA-2a-1 depict the target contaminants for Site SSA-2a.

Site SSA-2a lies within both the SSA and the South Plants Study Area. It was therefore

split, and Borings I through 4, 7, 8, and 12 through 18 were included in this analysis,

consistent with the Southern SAR. According to the site history, no chemicals from the

RMA target contaminant list were suspected to be present in Site SSA-2a

(EBASCO,1987e/RIC 87196R01).

2.7.2 Spatial Distribution of Measurcd Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

SSA-2a are shown in Figure SSA-2a-1. Table SSA-2a-l summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase Ii

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury for Horizon 2 because

direct soil exposure below 10 fo is assumed to be negligible (see Volume VI-A). Based on

available groundwater data from the first quarter 1987 to the first quarter 1989 sampling

period, no evidence of groundwater contamination beneath this site was found (see

Volume VI-A).

2.7.3 Site Exposure Summary

Tables SSA-2a-2 through SSA-2a-6 present Draft PPLVs and FMs for each site contaminant.

The COCs are summarized below for each exposed population and with the critical

exposure pathway identified.
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Aldrin Direct Direct Direct Dir/Ind Dir/Ind
Dieldrin Direct Direct Direct Direct Dir/Ind
Methylene chloride ...... Indirect Indirect

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

Site SSA-2a is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).
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SSA-2a-Z

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMI NANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.5E+00 1.6E+04 1.5E+00 Z.OE+01' 1.9E-03 2.OE+01* O.OE+OO

PPOOE 7.4E+01 9.5E+05 7.4E+01 3.4E-04 2.6E-08 3.4E-04 O.OE+00

PPODT 7.4E+01 2.GE+06 7.4E+01 2.4E-03 9.ME-08 2.4E-03 O.OE+O0

DIELDRIN 1.6E+00 1.OE+06 1.6E+00 3.2E+00" 7.OE-04a 3.2E+00* O.OE+O0

EMDRIN 2.5E+03 5.8E+06 2.5E+03 1.1E-04 4.6E-08 1.1E-04 O.OE+O0

ISCORIN 5.8E+02 1.1E+06 5.8E+02 3.5E-03 1.8E-06 3.5E-03 O.OE+O0

METHYLENE CHLORIDE 3.3E+03 1.4E+03 9.7E+02 3.1E-03 7.3E-03 1.OE-02 O.OE+O0

TOLUENE 2.5E+06 3.6E+06 1.5E+06 1.6E-07 1.1E-07 2.7E-07 O.OE+O0

MERCJRY 3.3E+03 O.OE.O0 3.3E+03 5.7E-05 O.OE+O0 5.7E-05 O.OE+O0

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equal to pure compound.

The SPPPLV has therefore been set to 1.OOE÷06 mg/kg (See volume VI-A).

": El is equal to or exceeds 1.OE-01

If the PPLV value indicate' ;s greater than 1.00E+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SSA-2a-33 EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (wv/kg) (mg/kg)

ALDRIN 1.5E+00 1.6E.04 1.SE00 2.OE+01" 1.9E-03 Z.OE+01* 0.0E+00

PPODE 7.4E+01 9.5E+05 7.4E+01 3.4E-04 2.6E-08 3.4E-04 O.OE+00

PPOOT 7.4E+01 2.0E+06 7.4E+01 2.4E-03 9.0E-08 2.4E-03 O.OE+00

DIELDRIN 1.6E+00 1.OE+06 1.6E+00 3.2E+00" 7.OE-04a 3.2E+00* O.OE+OO

ENORIN 2.5E+03 5.8E+06 2.5E603 1.1E-04 4.6E-08 1.1E-04 O.OE+00

ISODRIN 5.8E+02 1.1E+06 5.8E+02 3.5E-03 1.E"-06 3.5E-03 O.OE+00

METHYLEME CHLORIDE 3.3E+03 1.4E+03 9.7E+02 3.IE-03 7.3E-03 1.0E-02 O.OE+00

TOLUENE 2.5E+06 3.6E+06 1.5E+06 1.6E-07 1.1E-07 2.7E-07 0.0E+.0

MERCURY 3.3E.03 O.OE+00 3.3E+03 5.7E-05 O.OE+00 5.7E-05 O.0E+00

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equal to pure con'xound.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volume VI-A).

'- El is equal to or exceeds 1.0E-01

If the PPLV value indicated is gre.ter then 1.OE+06 the calculations imply that the contaminant

does not pose unacceptable chronic ixposure through the exposure pathway considered, even in its pure form.

2

II
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SSA-2a-4
EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El CI•
(rQ/kg) (wv/kg) (mg/kg)

ALDRIN 2.IE-01 1.0E+03 2.1E-01 1.4E+02 2.9E-02 1.4E+02* O.OE+O0

PPODE I.OE+OI 6.3E+04 1.0E+01 2.4E-03 4.OE-07 2.4E-03 O.OE400
PPOT 1.0E+01 1.3E+05 1.0E+01 1.BE-02 1.4E-06 I.SE-02 O.OE+O0
DIELDRIN 2.ZE-01 1.DE+06 Z.2E-01 2.3E+01* 1.1E-02a Z.3E+01* O.OE+O0

ENDRIM 1.1E+03 9.0E+O5 1.1E+03 2.6(E04 3.OE-07 2.6E-04 O.OE+O0

ISCIRIN 2.5E+02 1.8E÷05 2.5E+02 8.IE-03 1.1E-05 8.1E-03 O.OE+O0

METHYLENE CHLORIDE 4.5E+02 2.1E+02 1.4E+02 2.2E-02 4.7E-02 6.9E-02 O.OE+O0

TOLUENE 1.1E*06 1.3E+06 5.9E+05 3.ME-07 3.1E-07 6.8E-07 O.OE+O0

HERCURY 2.CE+03 O.OE+O0 2.OE+03 9.6E-05 O.OE+O0 9.6E-05 O.OE+fO

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equal to pure coypound.

The SPPPLV has therefore been set to 1.DOE+06 mg/kg (See volume VI-A).
U

: El is equal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.00E+06 the catcutatiorns imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2

I

U
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SSA-2a-53 EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CLJJLATIVE DIRECT INDIRECT CLUJLATIVE VEI
CONTAM4INANT PPLV PPLV PPLV El El El ENC

(vg/kg) (mu/kg) (xg/kg)

ALDRIM 1.9E+00 1.3E+02 1.9E+00 1.6E+01* 2.4E-01* 1.6E+01* O.OE+00
PPVOE 9.3E+01 1.9E+01 1.6E+01 2.7E-04 1.3E-03 1.6E-03 O.OE+00
"PPOOT 9.3E+01 1.9E+01 1.6E+01 1.9E-03 9.3E-03 1.1E-02 O.OE+00
DIELDRIN 2.0E+00 1.0E+06 1.9E+00 2.5E+00* 8.7E-02a 2.6E+00" O.OE+00
ENORIN 1.4E+03 1.6E+04 1.3E+03 2.0E-04 1.7E-05 2.1E-04 O.OE+00

ISODRIN 3.2E+02 3.01E03 2.9E+02 6.2E-03 6.6E-04 6.9E-03 O.OE+00

METHYLENE CHLORIOE 4.1E+03 3.7E+00 3.7E+00 2.4E-03 2.7E+00* 2.7E+00* O.OE+00

,'TOLUENE 1.4E+06 5.5E+05 3.9E105 2.91-07 7.3E-07 1.0E-06 0.OE+00/
MERCURY 1.4E103 O.OE+00 1.4E+03 1.4E-04 O.OE+00 1.4E-04 O.OE+00

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of
the critical flux. The SPPPLV for this contaminant is considered to be equal to pure compound.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volume VI-A).

*: El is equal to or exceeds 1.0E-01

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SSA-2a-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

(mg/kg) (mglkg) (mg/kg) (mg/kg)

ALDRIN 1.2E-01 2.1E+03 4.2E+01 1.2E-01 2.6E+02* 7.3E-01* 2.6E+.2* O.OE000 O.OE+00

PPODE 5.7E+00 1.3E+05 1.9E+01 4.4E+00 4.4E-03 1.3E-03 5.7E-03 O.OE+00 O.OE+00

PPOOT 5.71E+00 2.7E+05 1.91E01 4.4E+00 3.1E-02 9.3E-03 4.1E-02 O.OE+00 O.OE+00

DIELDRIN 1.2E-01 9.6E+02 1.91E01 1.2E-01 4.IE÷01" 2.7E'01* 4.1E+01" O.OE+00 0.0E+00

ENDRIN 2.5E+02 7.7E+05 1.6E+04 2.5E+02 1.1E-03 1.8E-05 1.IE-03 O.OE+00 O.OE+00

ISOORIN 5.9E+01 1.5E+05 3.0E+03 5.8E+01 3.4E-02 6.7E-04 3.4E-02 O.OE+00 O.OE+00

"METHYLENE CHLORIDE 2.5E+02 1.81+02 3.7E+00 3.5E+00 4.0E-02 2.8E+00* 2.81+00" O.OE+00 O.OE+00

TOLUENE 2.6E+05 4.8E+05 1.6E+06 1.5E+05 1.5E-06 1.1E-06 2.6E-06 O.OE+00 0.OE+0O

MERCURY 4.6E*02 O.OE+00 O.OE+00 4.6E+02 4.1E-04 O.OE+00 4.1E-04 O.OE+00 O.OE+00

E: l is equa" to or exceeds 1.0E-01

If the PPLV value indicated is greater than 1.00E+06 the catcutations impty that the contaminant does not pose unacceptabLe

chronic exposure through the exposure pathway considered, even in its pure form.

2
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2.8 SITE SSA-2b: SAND CREEK LATERAL (formerly Site 2-1: Drainage Ditches;
EBASCO 1987f/RIC 87216R06 and EBASCO, 1988g/RIC 87216R06A)

2.8.1 Site-Specific Considerations

Figures SSA-2b-1 and SSA-2b-2 and Table SSA-2b-1 depict the target contaminants for

Site SSA-2b. Site SSA-2b lies within both the SSA and the South Plants Study Area. It

was therefore split, and data from soil borings 1, 2, 5, 10, 12, 15/16, 19 through 27, 48,

and 49 included in this analysis, consistent with the Southern SAR. The historical search

conducted under the contamination assessment revealed that bicycloheptadiene,

dicyclopentadiene, and xylene contamination may have been present on the site (EBASCO,

1987f/RIC 87216R06), but they were not detected during the Phase I and Phase II

investigations. Fluoranthene and pyrene were not positively identified; therefore, they are

not considered further in this analysis. According to the site history, no other chemicals

from the RMA target contaminant list were suspected to be present in Site SSA-2b

(EBASCO, 1987f/RIC 87216R06).

2.8.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in

Site SSA-2b are shown in Figures SSA-2b-1 and SSA-2b-2. Table SSA-2b-1 summarizes

the maximum concentrations of contaminants measured in soil above indicator levels for

the ICP metals, arsenic, and mercury and CRLs for organic contaminants from the Phase I

and Phase II investigations. The boring number and depth where the maximum value was

observed are shown. No data were included for ICP metals, arsenic, and mercury in

Horizon 2 because direct soil exposure below 10 ft is assumed to be negligible (see

Volume VI-A). Based on available groundwater data from the first quarter 1987 to the

first quarter 1989 sampling period, no evidence of groundwater contamination beneath this

site was found (see Volume VI-A).

2.8.3 Site Exposure Summary

"Tables SSA-2b-2 through SSA-2b-6 present Draft PPLVs and Els for each site contaminant.

The COCs are summarized below for each exposed population and with the critical

exposure pathway identified.
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jI
Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Aldrin Direct Direct Dir/Ind Dir/Ind Dir/Ind
Dieldrin Direct Direct Dir/Ind Dir/Ind Dir/Ind
Chlordane .... Direct - Direct
PPDDE .... Direct - Direct
PPDDT .... Direct Indirect Dir/bd
Lead .... Direct Direct Direct
Isodrin ...... Indirect Indirect

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapo, inhalation.

"l'. results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

Site SSA-2b is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

I
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L
SSA-2b-2

ExPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT I•nl•ECT cUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El CPM

(ag/kg) (,g/kq) r-g/kg)

ALDRIN 1.5E+00 1.0E+06 1.5E+00 2.7E+02' 1.91E-02 2.7E,02' O.OE.00

CHLORDANE !.OE.01 2.3E+06 2.0E+01 8.71E-02 7.5E-07 8.7E-02 O.OE00
PPDOE 7.4E#01 1.3E+06 7.4E.01 6.3E-07 3.6E-06 6.3E-02 0.OEO00
PPOOT 7.4E+01 1.01E06 7.4E.01 8.2E-02 2.3E-06a 8.2E-02 0.01.00

DIELDRIN 1.6E.00 1.0.*06 1.6E÷00 8.3E*01* 1.4E-02& 8.3E+01* O.OE*00
ENORIN 2.5E+03 7.7E+06 2.5E.03 1.SE-04 4.81-08 1.5E-04 O.OE+00
NEXACHLOROCYCLOPENTADIENE 1.71E04 3.2E+02 3.1E102 1.2E-0`5 6.3E-04 6.4E-04 0.01E00
ISODRIN 5.8E.02 1.5E.06 5.81*02 6.9f-03 2.6E-06 6.91-03 O.GE+O0

COPPER 4.2E+05 0.01.00 4.21E05 1.BE-04 O.OE0.0 1.81-04 O.OE+00
"LEAD 1.5E+04 0.0f+00 1.5E*04 7.8E-02 O.OE*00 7.8E-02 0.E0E00
MERCURY 3.3E+03 O.0E.00 3.3E+03 2.6E-04 0.0E.00 2.6E-04 0.0.600

ZINC 2.01E06 O.OE.00 2.0E06 9.1E-05 O.OE0.0 9.1E-05 O.OE.00

a: This contaminant ;az.jrstes the soil gas aM produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be e"a to pure compound.

The SPPPLV has therefo-e been set to 1.001E06 amg/kg (See volume VI-A).

": El is equal to or exceeds 1.0E-01

5 If the PPLV value indicated is greater tman 1.01.E06 the calculations imply that the contaminant

does not pose uniacceptsbte chronic exposure through the exposure pathway considered, even In Its pure form.

II

tI

fI
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SSA-Zb-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El CPu

(mg/kg) (sg/kq) (Mg/kg)

ALDRIN 1.5E+00 1.0E+06 1.5E+00 2.TE+102 1.9E-o2a 2.7E.+02 O.OE.O0
CHLOROANE 2.OE+01 2.3E*06 2.01.01 8.7E-02 7.5E-07 8.7E-02 O.OE+00
PPOOE 7.4E+01 1.3E÷36 7.4E+01 6.3E-02 3.6E-06 6.3E-02 0.0E+00
PPOOT 7.4E+01 I.01.06 7.4E+01 8.2E-02 2.3E-0"6a 8.2E-02 O. 3f+00
OIELDRIN 1.6E+00 1.0E+06 1.6E+00 8.3E401* 1.4E-O2a 8.3EO01* O.OE00
ENORIN 2.5E+03 7.7E+06 2.5E+03 1.5E-04 4.8E-08 1.5E-04 O.OE+00
HEXACHLOROCYCLOPENTADIENE 1.7E+04 3.2E102 3,1E+02 1.2f-05 6.3E-04 6.4E-04 O.01E00
ISODRIN 5.8.+02 1.5E+06 5.81.02 6.91E-03 2.6E-06 6.9E-03 0.0E400

COPPER 4.2E*05 O.01.00 4.2f.05 1.8E-04 0.0f+00 1.81-04 O.OE00
LEAD 1.5E+04. 0.OE0f0 1.5E+04 7.8E-02 0.0f+00 7.8U-02 0. -.,00
NERCURY 3.31*03 0.0E+00 3.3E103 2.6f-04 O.OE0.0 2.6E-04 . 0.0E00
ZINC 2.0(+06 0.0E+00 2.0E+06 9.1E-05 O.0E.00 9.1E-05 O.OE'00

a: This contiminant saturates the soil gos and prok•uces a vapor flux which is be(Lýu cet-tenth of 0
the critical flux. The SPPPLV for this contaminant Is considered to be equaL to pure coeuvourd.

The SPPPLV hen therefore been set to 1.00(*06 mg/kg (See volume VI-A).

: El is eqlje to or exceeds 1.01-01

If the PPLV value indicated is greeter then 1.00E-06 the calcutaticns imply that the contaminant
does not pose unacceptasble chronic exposure through the exposure pathway considered, even in its pure form.

2
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SSA-2b-43 EXPOSURE EVALUAT!IONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUIIULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMI NANT PPLV PPLV PPLV El El El OPN

(MG/kg) (mg/kg) (mg/kg)

ALDRIN 2.1-E01 1.4F+03 2.1E-01 1.9Fý03* 2.91E-01" 1.9E.03* 0.OE010
CNLORDAWE 2.71E00 1.5f+05 2.7E.00 6.3E-01' 1.1E-05 6.3E-01* 0.OE010
PPOCE 1.0E.01 8.4•+04 1.01E01 4.5E-01' 5.5E-05 4.5E-01' O.OE+00

PPOOT 1.01E01 1.0E+06 1.01E01 5.9E-01" 3.4E-OS4 5.9E-01' O.OE+00

OIELDRIN 2.2E-01 6.3E*02 2.2E-01 6.CE+02* 2.1E-01' 6.0E+02" 0.01+00

ENDRIN 1.1E+03 1.2E+06 1.1E+03 3.5E-04 3.1E-07 3.5E-04 O.OE+00
NEXACHLOQOCYCLOPENTADIENE 5.7E+03 1.1E+02 1.1E+02 3.5E-05 1.7E-03 1.8E-03 O.0E+00

ISODRIN 2.51*02 2.3E105 2.SE+02 1.6E-02 1.7E-05 1.6E-02 0.0E+O0

COmPmN 2.5E+05 O.01'00 2.5E*05 3.01-04 0.01.00 3.0E-04 O.E0100

LEAD 9.2E+03 0.01E00 9.2f-03 1.3E-01' 0.01E00 1.3E-01* 0.0E+00

MERCURY 2.0E.03 0.0f+00 2.01E03 4.4E-04 O.OE.00 4.4E-04 O.OE00

ZINC 1.1E+06 O.0E0O0 1.1E+06 1.7E-04 O.OE+00 1.7E-04 O.OE+00

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equast to pure compoxnd.

the SPPPLV has therefore be-en set to 1.00E+06 mg/kg (See votune VI-A).

": El is equat to or exceeds 1.0E-01

If the PPLV value indicated is greater than 1.00E-06 the calculations i|xty that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure fo-m.
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SSA-2b-5

EXPOSURE EVALUATIONS FCR COMMERCIAL WORKERS

DIRECT INOIRECT CO4JLATIVE DIRECT INDIRECT CLMJLATIVE VEI
CONTANI WANT PPLV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (mg/kg)

ALDRIM 1.9E+00 1.3E+02 1.9f+00 2.IE.02* 3.2E+00" 2.1E+02' O.0E+00
CHLORDANE 2.5e.01 1.4E+04 2.5E+01 6.9E-02 1.3E-04 6.9f-02 0.0E+00
PPtOE 9.3E+01 7.6E+03 9.2E+01 4.91E-02 6.0E-04 5.0E-02 O.0E+00

PPOOT 9.3E.01 1.9E101 1.62E01 6.4E-02 3.1E-01* 3.7E-01* 0.0E+00
DIELDRIN 2.01E00 5.8E.01 1.9E+00 6.5E÷01' 2.3E200* 6.8Z.01* 0.0E+00
EONRIN 1.4E.03 2.9E+02 2.4E.02 2.7E-04 1.3E-03 1.6E-03 O.0E+00
NEXACHLOROCYCLOPENTADIENE 5.5E+G3 1.9E+01 1.9E+01 3.7E-05 1.OE-02 1.0E-02 O.OE00
ISODRIN 3.21.E02 7.5E+00 7.3E+00 1.2E-02 5.4E-01" 5.5E-01* O.OE100

COPPER 1.8E605 0.01E00 1.8E105 4.21-04 O.OE000 4.2E-04 O.0E200
LEAD 6.5E+03 O.0E+00 6.5E+03 1.8E-01' O.OE+00 1.8E-01* 0.0f.00
MERCURY 1.4E.03 O.OE+00 1.4E+03 6.2E-04 0.0.00 6.2E-04 0.014.00
ZINC 7.8E.05 0.02EOO 7.8E+05 2.3E-04 O.OE+0. 2.3E-04 O.OE00

w: El is equaL to or exceeds 1,0E-01
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SSA-2b-6
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CUMULIATIVE VEI

CONTAM4INANT PPLV OSVI ESVI PPLV El El El Cpm ENC

(mg/kg) (mg/kg) (mg/kg) (Pq/kg)

ALORIN 1.2E-01 2.&E+03 4.2E.01 1.2E-01 3.4E.03* 9.71.OO* 3.4E.03* 0.01.00 0.01+00

CHIORDAWE 1.5..'00 3.01.05 4.5E+03 1.5E+00 1.1E.00* 3.81-04 1.1E+0O' 0.01+00 0.0E.00

PPOOI 5.71+00 1.7E.05 2.5E+03 5.7E+00 8.01-01* 1.81S-03 8.1E-01* 0.0E+00 0.01.00

PPV0T 5.7E.00 3.6E+05 1.9E+01 4.4E+00 1.01.000 3.11-01' 1.41.00' 0.OE+O0 0.01.+00

DIELDRIN 1.2E-01 1.3E+03 1.9E+01 1.2E-01 1.IE*03* 6.9¶.OO' 1.11,03* 0.OE.0O 0.01.+00

ENDRIN 2.5E+02 1.01.06 8.6E+02 2.01.02 1.5E-03 4.3E-04 1.9E-03 0.0E+O 0.01.00

ISXCHORIN COENAIN 3.8E+02 .2E+01.0 2.21.01 2.3E+01 5.2E-04 8.8E-013 2.7E.013 0.0100 0.01.00

HEXACNLPCCOEiAIE 3.9f+01 .21.0e+0 5.2f*1 2.1.6E01 6.8E-02 8.21-03* 8.7E-03* 0.0100 0.0E+00

COPPER 5.7E+04 0.01.00 0.01.00 5.71.04 1.3E-03 0.01.00 7..3 -03 0.01.00 0.01+00

LEAD 2.2E+03 0.01.00 0.0E.00 2.2E*03 5.51-01* 0.01.00 5.51.01* 0.01.00 0.01.00

MERCURY 4.6E+02 0.01.00 0.01.00 4.6E+02 1.9E-03 0.01.00 1.9E-03 O.01+00 0.01.00

ZINC 1.41+05 0.01.00 0.01.00 1.4E+05 1.3E-C3 0.01.00 1.3E-03 0.0E+OO 0.011+00

: El is equat to ,'r exce-ds 1.01-01
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2.9 SITE SSA-2c: DRAINAGE DITCH AND OVERFLOW BASIN (formerly Site
3-2/3-3: Drainage Ditch and Overflow Basin; EBASCO, 1987g/RIC 87336R12 and
EBASCO, 1988h/RIC 87336R12A)

2.9.1 Site-Specific Considerations

Figure SSA-2c-1 and Tables SSA-2c-I and SSA-2c-2 depict the target contaminants for

Site SSA-2c. Borings 1 through 11, 15, and 16 from Contaminatica Assessment Report

(CAR) 3-3 and 1, 12, 13, and 14 from CAR 3-2 were included in the exposure assessment,

consistent with the Southern SAR. According to the site history, no chemicals from the

RMA target contaminant list were suspected to be present in Site SSA-2c (EBASCO,

1987g/RIC 87336R12).

2.9.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in

Site SSA-2c are shown in Figure SSA-2c-1. 1,1,2,2-Tetrachloroethane, occurring in

Borings 1 (4-5 ft), 2 (0-1 ft, 4-5 ft and 9-10 ft), 3 (4-5 ft), 4 (4-5 ft and 9-10 ft), 5 (0-1 ft

and 4-5 ft), and 15 (0-1 ft) was not included in the figure since it was not considered a

target contaminant during Phase I and Phase II investigations. Although not shown in this

figure, this nontarget compound was included i -.- ie Southern SAR and in this exposure

assessment because it passed through the screening process performed in the RMA

Chemical Index (EBASCO, 1988b/RIC 88357R01).

Table SSA-2c-1 summarizes the maximum concentrations of contaminants measured in soil

above indicator levels for the ICP metals, arsenic, and mercury and CRLs for organic

contaminants from the Phase I and Phase II investigations. The boring number and depth

where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). Table SSA-2c-2 summarizes the maximum

concentrations detected in groundwater together with the well number, location, sampling,

interval, and depth to groundwater.
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2.9.3 Site Exposure Summary

Tables SSA-2c-3 through SSA-2c-7 present Draft PPLVs EIs, and VEIs for each site

contaminant. Since the depth to groundwater below site SSA-2c is greater than 10 ft, the

enclosed space vapor inhalation SPPPLV is included in the calculation of the cumulative

quantity. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Arsenic Direct Direct Direct Direct Direct
P'ieldrin .... Direct -- Direct
Methylene chloride ...... Indirect Indirect
1,1,2,2-Tetra-

chloroethane .... Direct Indirect Dir/nd
PPDDE ........ Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

Site SSA-2c is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

No groundwater contaminants result in an unacceptable exposure due to vapor inhalation as

indicated by VEI values less than 1.
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I

TABLE SSA-2c-2

GROUNDWATER CONTAMINANT CONCENTRATIONS (UG/L)
FOR SITE SSA-2c

AVERAGE SISE DEPTH TO GROUNDWATER: 25 Feet

CONCENTPATION LOCATION SAMPLE
CHEMICAL MAXIMUM (WELL NUMBER) DATE

ALDRIN 0.066 03005 12/22/87

CHLOROFORM 5.1 03005 10/27/83

CHLOROBENZENE 3.0 03005 12/22/87

DICYCLOPENTADIENE 19 03005 12/22/87

DIELDRIN 5.0 03005 10/27/88

ENDRIN 0.051 03005 20/27/88

MALATHION 2.4 03005 10/27/88

PARATHI ON 1.8 03005 10/27/88

EACH VALUE PRESENTED IS THE MAXIMUM CONCENTRATION FOR THE LISTED ANALYTE
FOR THE PERIOD March 17, 1987 TO February 28, 1989.
DATA SOURCE: DP ASSOCIATES, RYMA Databare, July 19, 1990
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$I&A-2C-3

ExPo~Uw EVALUATIO•iS FOR REGULATED VISITORS

DIRECT INOIREICT CUMULATIVE DIRECT INDIRECT C.JULATIVE VI1

CONTAMINANT PPLV PIV PPLV E1 it It OPM

(mg/kg) (mg/kg) (mg/kg)

ALDJRI1 1.51+00 6.6E+04 1.51,00 2.91-03 6.71-08 2.9E-03 1.71-0?

CULOROFOERN 4.1OE03 0.01+00 4.OE*03 0.0E-00 0.0E#00 0.OE100 2.41-06

CkLOROBINZENI1 1.6E.05 0.O.+00 1.6E+05 0. OE100 0.01*00 0.0f.00 8.0E-08

0ICYCLOPIETADI|NE 5.4E+04 0.01.00 5.41+04 0.0[#00 0.01.00 0.01.00 1.81-04

PPOD 7.4E+01 4.OE*06 7.4f.01 9.91-03 1.SE-07 9.9t-03 0. a ÷00

PPOOT 7.4E+01 8.4E.06 7.41.01 4.3U-03 3.81-08 4.3U-03 0.0f+00

OIELDRIN 1.61*00 3.01.04 1.6E*00 3.71-02 2.0[-06 3.83-02 3.6E-07
ENORIN 2.5E+03 2.4f+07 2.51.03 5.21-06 5.31-10 5.2E-06 8.8& 12

NALATNION 1.7E.05 0.01+00 1.71505 0.0.•00 0.0O100 0.0.E00 3.44-13

IETHYLENE CILORIDE 3.3E+03 1.6E+03 1.1E+03 6.1E-04 1.3E-03 1.9F-03 0.0O.00

PARATHION 5.01.0,4 0.01.00 5.0f-04 0.01.00 0.0(+00 0.0c.00 6.01-12

1,1,2,2-TETRPCHLOROLTMANE 1.3.+02 4.5.E02 9.9f.01 1.6E-02 4.4E-03 2.01-02 0.0E-00

ARSE•IC 2.2E.01 O.01.00 2.2E.01 6.5E-01* O.OE010 6.51-01 0.01.(00

KERCURY 3.3U.03 O.OE0.0 3.31.03 3.91-05 0..OE+00 3.91-05 O.OE.00

E: l is equal to or exceeds 7.OE-01

If the PPLV value indicated is greeter than 1.00E-06 tho calculations Iex[y that the contaminant

does not pose uracceptabte chronic exposure through the exposure pathway considered, even ifr its pure form.

I
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SSA-2c-4
EXPOSUE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CUMULATIVE YEI

CONTAM~INANT PPLV PPLV PPLV El El El OPM

(mg/kg) (mg/kg) (mg/kg)

ALDRIM 1.5E*0O 6.6E*04 1.51E40O 2.9E-03 6.7E-08 2.9E-03 1.7E-07

CHLOROFORM 4.OE+03 O.0E+OO /).OE.03 O.OE.OO O.OE*00O0.OE.OO 2.4.E-06

CHLOROBENZENE 1.6E+05 O.OE+OO 1.6E+05 O.OE.OC 0.0E.00 O.OE+OO $.05-08

DICYCI.OPENTADIENE 5.4E+04 G.OE+OO 5.4E+04 O.OE+OO 0.0E+00 0.0E.00 1.85-04

PPODE 7.4E+01 4.OE+OW 7.4E+01 9.9E-03 1.85E-07 9.9f-03 O.OE.OO

PPDOT 7.4E+011 8.4E+06 7.4".1 4.3E-03 3.85-08 4.3E-03 0.05.00

DIELDRIN 1.6C*00 3.C5*04 1.6E.00 3.7E-02 2.05-06 3.85-0? 3.6E-07

ENDRIN 2.5E.03 2.415+07 2.5E.03 5.2E-06 5.3E-10 5.2f-06 8.8E-12
MALATHION 1.7E.05 0.05.00 1.7E+05 0.0E+00 0.OE00 O0.05.00 3.4E-13

METHYLENE CHLORIDE 3.3E.03 1.6E+03 1.1E+03 6.15-04 1.3E-03 1.9E-03 0.05.00

PARATHION !.05.04 0.05.00 5.05.04 0.05.00 0.CE.OO 0.0f+00 6.0f-12
1.1,2,2-TETRACi4LOROETHANE 1.3E.02 4.5E*0? 9.9E+01 1.6E-02 4.4f-03 2.05-02 0.0e.00

ARSENIC 2.2E.01 0.05.00 2.25.01 6.5E-01* O.OE+0O 6.55-01* 0.OE+00

MERCURY 3.35.03 0.0f+00 3.3E+03 3.9,E-05 0.05.00 3.9E-05 0.0E+00

:El is equat to or exceeds 1.OE-01

If the PPLY vatue indicated is greater thepn 1.00E+06 th~e calcutations iwpty that the contaminant
does not pose unacceptabte chronic exposure throuh th- -xvosure pathw~ay considered, even in it% pure form.
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SSA-2c-5

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CLS"ULATIVE DIRECT INDIRECT CUMULATIVE VEII

CONTAMNIANT PPLV PPLV PPLV El El El oPn

(mg/kg) (Mg/kg) (ag/kg)

ALDRIN 2.IE-01 4.4E.03 2.11-01 2.IE-02 1.01-06 2.11-02 2.5E-06
CHLOROFORM 5.6E*02 0.01.00 5.6E+02 0.0(.00 0.01.00 0.0(.00 3.6F-05

CULOROUNEZENE 6.8E.04 0.01.00O 6.BE.04 0.01.00 0.0E+00 0.01.00 5.21-07
OICYCLOPENTADIENE 1.8E+04 0.01.00 1.$E+04 0.01.00 0.01.00 0.OE+00 1.2f-03

P9D00 1.01.01 2.6E.05 1.01.01 7.2E-02 2.BE-06 7.2E-02 0.01.00

PPODT 1.0E+01 5.6E+05 1.01+01 3.1(-02 S.SE-07 3.1-02 0.01.00
VIELDRIN 2.21-01 2.0E1.03 2.2E-01 2.71-01* 3.01-05 2.71-01* 5.4E-06
ENOR IN 1.11.03 3.8E+06 1.11.03 1.2t-05 3.5f-09 1. 21E-05 5.71-11
MALATHION 7.01.04 0.01.00 7.0f.04 0.0(+00 0.01.00 0.01.00 2.2f-12
METHYLENE CHLORIDE 4.51.02 2.4f*02 1.6f*02 4.41-03 8.21-03 1.31-02 0.0100 9O
PARATHION 2.11.04 O0.OE00 2.11+04 0.01.00 0.01.00 0.01+00 3.91-11
1.1,2,2-TETRACXLORoETHANE 1.81.01 3.01.01 1.11.01 1.1E-01* 6.6E-02? 1.BE-01' 0.01.00

ARSEN'C 3.91.00 0.01.00 3.9E-00 3.51.*000 0.0[.00 3.51.00' 0.01.00
MERCURY 2.01+03 0.01*OO 2.",E-03 6.61-05 0.CE.00 6.61-F-05 0.01.00

: 1 Is equat to or exceeds I.OC-01

It the PPLV value Indicated Is greater than 1.004-06 the calculetfones Impty tha.t the cormtsmionwt
does mot post uracceptabce chrom~ic exposure through the exposure pathway considered, even in its pure tams.



SSA-2c-6

EXPO"UE EVALUATIONS FOR COMMERCIAL WORERS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CUMULIATIVE VEI

CONTAXIMANT PPLV PPLV PPLV El El El VIC

A.DQ IN 1.91.00 4.01-01 3.3E-01 2.3E-03 1.11-02 1.3E-02 1.41-04

CHLOROFORM S.11.03 0.01.00 5.1E+03 0.0f.00 0.0E+00 0.0(.00 2.01E-03

CNLORCBENZEWE 81.&E04 0.01.00 S.&9+04 0.01.00 0.0E.00 0.01.00 2.01-04
0ICYCLOPENTADIENE 1.7E+04 0.01.00 1.71.04 0.01.00 0.01.00 0.0E+00 4.6E-01
PPODE 9.3E.01 1.9E-01 1.61.01 7.8E-03 3.8-02 4.5E-02 r,.oE00
PPDDT 9.3E.01 1.9E+01 1.6c.01 3.4E-03 1.61-02 2.01-0? 0.01.00
DIELDRIN 2.01.00 S.81.01 1.91.00 I.0E-02 1.01-03 3.1f-02 3.0f-04
EXoAIN 1.4E403 2.91.02 2.41.02 9.5E-06 4.5E-05 5.51-05 2.2E-08
AALATMIOM 9.2f.04 0.01.00 9.2t+04 0.01.00 0.01.00 0.01.00 8.61-10
AITHYLENE CHLORIDE 4.lE+03 1.41.00 1.4f+00 4.91-04 1.51.00* 1.5(+00* 0.01.00
PARATHION 2.71.04 0.0(#00 2.71+04 00.Of00 0.01.00 0.0(*00 1.51-08
1,1,2,2-TETRACKLOROETHAaaE 1.6E.CZ S.71-01 8.7E-01 1.2E-02 2.3E.00* 2.331*00* 0.01.00

ANSEWIC 2.01-01 0.01.00 2.Of1.01 7.0f-011 0.01.00 7.0(-01' 0.01.00
MERCURY 1.4#103 0.01.00 1.40103 9.31-045 0.01.0*Of 9.U -05 0.01.00

: El Is eguia to or excee-ds 1.01-01

2-83



SSA-2c-7

DR EXPOSURE EVALUATIONS FOR INDUJSTRIAL WORKERS

DIET INDIRECT CLIMUVLATIVE DIRECT INDIRECT CL04ULATIVE VEI
CONTAMNIIANT PPLV OSVI ESY! PPLV El El El Om ENiC

(0g/kg) (me/kg) (.mg/kg) (mg/kg)

ALDRIN 1.2'E-01 8.81.03 4.OE-01 9.OE-02 3.9E-02 1.1E-02 4.9E-02 1.3t-06 4.3E-04
CHLOROFORM 3.1E*OZ 0.01.00 0.01+00 3.1E-O2 O.01+0O O.OE.00 0.01.00 1.81-05 6.01-03
CHLOROBENZENE 1.5E.04 0.0[+00 0.0(+00 1.SE.Od. 0.01.00 0.0E+00 0.0f.000 6.01-07 2.01-04
DICYCLORENTAOIEHE 1.2E403 0.01.00 0.01.00 1.Z1.03 0.01.00 0.01.00 0.01+00 1.41-03 4.6E-01
PPVOE 5.7E*00 5.3E-05, 1.9E-01 4.41+00 1.3E-01* 3.81-02 1,7E-01* G.OE.OO 0.01.00
PPOOT 5.7E.00 1.1E+06 1.9E.01 4.tE*OO 5.6E-02 1.6(-02 7.Z1-02 0.E0I O0.01.000
01110111 1.2f-01 4.OE.-03 1.9E-01 1.21-01 4.8E-01* 3.1-03 4.9E-01* 2.7E-06 9. Of- 04

MALATNI04 1.7E+04 0.01. 00 0.01.00 1. 7f +CA 0.0(+00 0.01.00 0.0E.00 2.6E-12 8.R - 10
PETHYLENE CHLOR IDE 2.5E+02 2.11-02 1.C4.00 1.3f.00 S.IE-03 1.51.00* 1.5(.00* 0.01.00 0.01.00
PARAT4104 5.1[#03 0.01.00 0.01.00 5.11.03 0.0f#00 0.0E-00 0.0f+00 4.51-11 1.51-08
1,1,2,2-TETRACML0R0ETMANE 9.9f400 6.IE.01 2.9f-01 2.U1-01 2.01-01* 6.9E*00' 7.IE*00' 0.0(*00 0.01.00

ARSENIC 1.6f+00 0.0(-00 0.01.00 1.6(*.)0 8.71#000 0.01+00 S. TE -00* 0.0f*00 0.01.00
MERCURY 4.61#02 0.01.00 0.0(+00 4.6E.02 2.8E-04 0.01.0O 2.SE-04 0.0(+00 0.CI-00

: El is a"(.s to or exceeds 1.01-01

If tthe PPLV vatue indicated is greeter thenv 1.001.06 tIhe eatcultatoxlovjiI~ly tth.t th~e conas~imnfnt does not poie ta-mcceptab(*

c-ho(nc exposure thiroughi thec rumsoure pathwoy considered, even In its pure form..

2-84j



2.10 SITE SSA-3a: BURIED LAKE SLUDGE (formerly Site 11-1: Buried Lake
Sludge; EBASCO, 1987h/RIC 87196R04 and EBASCO, 1988i/RIC 87196R04A)

2.10.1 Site-Specific Considerations

Figure SSA-3a-1 and Table SSA-3a-1 depict the target contaminants for Site SSA-3a.

Borings 1 through 21 were included in the exposure assessment, consistent with the

Southern SAR. The historical search conducted under the contamination assessment

revealed that lake sludges contaminated with Aldrin, Dieldrin, a1 J Endrin were disposed of

in Site SSA-3a. However, the Phase I investigation did not detect any of these chemicals,

and in the Phase [I investigation only selected borings were analyzed. According to site

history, no other chemicals from the RIMA target contaminant list were suspected to be

present in Site SSA-3a (EBASCO, 1987h/RIC 87196R04).

2.10.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

SSA-3a are shown in Figure SSA-3a-l. Table SSA-3a-l summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

ar::enic, and mercury and CRLs for organic contaminant-s from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury for Horizon 2 because

direct soil exposure below 10 feet is assumed to be negligible (see Volume VI-A). Based

on available groundwater data from the first quarter 1987 to the first quarter 1989 sampling

period, no evidence of groundwater contamination beneath this site was found (see

Volume VI-A).

Concentrations of Aldrin, Dieldrin, and Endrin are also listed in Table SSA-3a-l, although

they were not detected in the soil investigations. The maximum values presented, which

are equivalent to the Phase I CRL. are used in this analysis in order to assess the possible

impact of these suspected contaminants (see Section 2.10.1) where analytical data were not

available.
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2.10.3 Site Exposure Summary

Tables SSA-3a-2 through SSA-3a-6 present Draft PPLVs and Els for each site

contaminant. The COCs are summarized below for each exposed population and with the

critical exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Aldrin Direct Direct Direct Direct Direct
Dieldrin Direct Direct Direct Direct Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.

The results of the soil exposure summary indicate that exposure to contamination from the

direct pathways are the primary contributors to the exceedance of the cumulative PPLVs.

Site SSA-3a is designated as a Priority I site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).

ID
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SSA-3a-2
EXPOSURE EVALUATIONS FOR REGULATED VIStTORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CLNJLATIE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPM

(mg/kg) (mg/kg) (mg/kg)

ALDRIW 1.5E+00 4.2E+04 1.5E+OO 2.OE-D1* 7.2E-06 2.OE-01* O.OE+OO

DIELDRIM 1.6E+00 1.9E+04 1.6E+O0 1.9E-01* 1.6E-05 1.9E-01* O.OE+O0

ENORIN 2.5E+03 1.5E+07 2.5E+03 2.OE-04 3.2E-08 2.OE-04 O.OE+O0

MERCURY 3.3E+03 O.OE+O0 3.3E*03 2.1E-04 O.OE+O0 2.1E-04 O.OE+O0

': El is eqaL" to or exceeds 1.OE-01

If the PPLV value Indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

Ito
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SSA-3a-3

EXPOSURE EVALUATIONS FOR CASUAL VISITCRS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPM

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.5E+00 4.2E+04 1.5E00 2.OE-01' 7.ZE-06 2.0E-01* O.OE+00

DIELDRIN 1.6E.00 1.91E+04 1.6E+00 1.9E-01* 1.6E-05 1.9E-01' O.OE+00

ENORIM Z.5E+03 1.5E+07 2.5E+03 2.OE-04 3.2E-08 2.OE-04 O.OE+O0

MERCURY 3.3E+03 O.OE+00 3.3E*03 2.1E-04 O.OE010 2.1E-04 O.OE+Q0

': El is equat to or exceeds 1.0E-01

If the PPLV vatue indicated is greater than 1.00E+06 the catcutations imply that the contuminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2

2-90



SSA-3a-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INOIRECT CUMU4LATIVE DIRECT INDIRECT CIUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPU

(mg/kg) (mg/kg) (mg/kg) "

ALDRIN 2.IE-01 2.SE+03 2.1E-01 1.4E+O0* 1.1E-04 1.4E+O0* 0.OE+00

DIELDRIN 2.2E-01 1.3E+03 2.2E-01 1.4E*O0* 2.4E-04 1.4E+00* O.OE+O0

ENORIN 1.1E+03 2.4E+06 1.1E+03 4.7E-04 2.1E-07 4.7E-04 O.OE+O0

MERCURY 2.0E+03 O.OE+00 2.OE+03 3.6E-04 O.OE+O0 3.6E-04 O.OE+O0

: El is equaL to or exceeds 1.OE-01

If the PPLV vatue indicated is greater than 1.00E+06 the caLculations imply that the contaminant

does not pose unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.

I2
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SSA-3a-5

EXPOSURE EVALUATIONS FOR COMMERCIAL IAWORKERS

DIRECT INDIRECT CUMUULATIVE DIRECT INDIRECT CUUNLATIVE VEI

CONTANINANT PPLV PPLV PPLV El El El ENC

(09/kg) (mg/kg) (mg/kg)

ALDRIN 1.9E.00 0.0E+00 1.91E+00 1.6E-01* O.OE+00 1.6-01" NA

DIELDRIN 2.OE+00 0.0E+00 2.0E+00 1.5E-01" 0.0E+00 1.5E'01" NA

E3NRIN 1.4E+03 O.OiE+00 1.4E+03 3.6E-04 O.OE.00 3.6E-04 NA

MERCURY 1.4E+03 0.0E.O 1.4E.03 5.1E-04 O.OE.00 5.1E-04 NA

: El is e.al to or exceeds 1.0r-01

2
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SSA-3a-6
EXPOSURE EVALUATIONS FOR INOUSTRIAL WOIRKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.2E-01 5.6E+03 O.OE.00 1.2E-01 2.6E+00" 5.4E-05 2.6E00' 0.01*i00 NA

DIELORIN 1.2E-01 2.5E+03 0.1.+00 1.2E-01 2.5E+00' 1.2E-04 2.5E+00* O.OE010O NA

ENCRIN 2.5E+02 2.11E06 O.OE+O0 2.5E+02 2.OC-03 2.4E-07 2.OE-03 O.CIE00 NA

MERCURY 4.6E+02 O.OE+00 O.OE+00 4.6E+02 1.5E-03 O.OE0O 1.5E-03 O.0E+O0 NA

: El is equal to or exceeds 1.OE-D1

If the PPLV vatue indicated is greater than 1.00E.06 the catculations imply that the contaminant does not pose unacceptabie

chronic exposure through the exposure pathway considered, even in its pure forrd.

S
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2.11 SITE SSA-3b: BURIED LAKE SLUDGE (formerly Site 12-1: Buried Lake Sludge,

EBASCO, 1987iI1RC 88096R01 and EBASCO. 1988j/RIC 88096R01A)

2.11.1 Site-Specifi: Considertions

Figure SSA-3b-! and Table SSA-3b-l depict the target contaminants for Site SSA-3b.

Borings 1 through 23 were included in the exposure assessment, consistent with the

Southern SAR. A previous soil investigation detected widesspread concentrations of

chromium, copper, lead, and zinc in Site SSA-3b (EBASCO, 1987iVRIC 88096R01);

however, these chemicals were not detected during the Phase I and Phase TI investigations.

According to the site history, no other cOemicals from the RMA target contaminant list

were suspected to be present in Site SSA-3b (EBASCO, 1987i/RIC 88096R01).

2.11.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentratiot,s of the target contaminants that were detected in Site-3b

are shown in Figure SSA-3b-1. Table SSA-3b-1 summarizes tlde maximum concentrations

of contaminants measured in soil above indicator levels for the ICP metals, arsenic, and

mercury and CRLs for organic contaminants from the Phase I and Phase II invcstigations.

The boring number and depth where the maximum value was observed are shown. No

data were included for ICP metals, arsenic, and mercury in Horizon 2 because direct soil

exposure below 10 ft is assumed to be negligible (see Volume- VI-A). Based on available

groundwater data from the first quarter 1987 to the first quarter 1939 sampling period, no r,•.

evidence of groundwater contamination beneath this site was found (se-! Volume VI-A).

2.11.3 Site Exposure Summary

Tables SSA-3b-2 through SSA-3b-6 present Draft PPLVs and Els for each site contaminant.

The COCs are summarized below for each exposed population and with :he critical

exposure pathway identified.
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Aldrin Direct Direct Direct Dir/Ind Dir/Ind
Chlordane Direct Direct Direct Direct Direct
Dieldrin Direct Direct Direct Dir/Ind Dir/hId
Hexachlorocyclo-

pendtadiene ...... Indirect Indirect
PPDDT ...... Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation. and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soJl exposure summary indicate that exposurr, to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPL Vs.

Site SSA-3b is designated as a Priority I site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).
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SSA-3b-2

EXPOSURE EVALUATIONiS FOR REGULATED VISITORS

DIRECT INDIRECT CUMUJLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAM4INANT PPLV PPLV PPLV El El El CPM

(mg/kg) (Nq/kg) (mg/kg)

ALDRIN 1.5E+00 6.4E+04 1.5E+00 3.6E+01* 8.4E-04 3.6E+01* 0.0(400

CHLORDANiE 2.0E+01 2.7E+08 2.O(.01 3.6E-01* 2.6E-08 3.6E-01* 0.0(400

PPDOE 7.4E+01 3.9E*06 7.4E+01 7.IE-04 1.3E-08 7.1E-04 0.0(400
PPODT 7.4E+01 8.2f+06 7.4F+01 9.9E-03 8.9E-08 9.9E-03 0.0(400
DIBROMCHLOR0PROPANE 1.8E+01 9.7E+01 1.5E+01 1.OE-03 1.8E-04 1.2E-03 0.OE+00
DIELDRIN 1.6E+00 1.0E+06 1.6E+00 3.4E401* 1.8E03a 3.4E+fl1* 0.0(400
ENDRIN 2.5E+03 1.0E+06 Z.SE.03 1.2E-03 5.7E-09a 1.2E-03 0.0(400
NEXACHLOROCYCLOPENTADIENE 1.7E+04 6.6E+02 6.3E+02 6.0f-05 1.5E-03 1.6E-03 0.0(400

ISCORN 5.8E+02 2.3E+07 5.8E+02 4.DE-04 9.8e-09 4.0a-04 0.0(.00

MERCURY MWE.3 0.0(.00 3.3E+03 7.OE-04 0.0(400 7.OE-04 O.0E+00

a: This contaminant saturates the soil gas and produces a vapor flux wh~ich is below4 one-tenth of

the critical flux. The SPPPLV for this Contaminant is considered to be equal to pure compound.

The SPPPLV has therefore been set to 1.OOE+06 mg/kg (See vo(Lu'e Vt-A).

: El is *"Ia to or exceeds 1.OE-01

If the PPLV value irdicated is greater than 1.00f+06 the calculations imply thAt the contaminant
does not pose un~acceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SSA-31,-3
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUIMULATIVE DIREC.T INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV E! El El OPM

(mglkg) (jg/kg) (Mg/kg)

ALDRIN 1.5E+00 6.4E+04 1.5E*00 3.6E+01* 8.4E-04 3.6E101* O.OE00

CHLORDANE 2.OE+01 2.7E+08 2.0E+01 3.6E-01* 2.6E-08 3.6E-01* O.OE+00
PP90E 7.4E+01 3.9E+06 7.4E+01 7.1E-04 1.3E-08 7.1E-04 O.OE+00

PPOOT 7.4E+01 8.ZE+06 7.4E+01 9.9E-03 8.91-08 9.9E-03 O.0E+00

DIB0R1•(NLCROPROPANE 1.8E+01 9.7E+01 1.SE101 1.0E-03 1.8E-04 1.2E-03 O.OE+00

DIELDRIN 1.6E+00 1.0E+06 1.6E100 3.4EO01* 1.BE-03a 3.4E÷01' O.OE+0O

ENORIN 2.5E+03 1.0E+06 2.5E+03 1.2E-03 5.7E-09a 1.2E-G3 O.OE+00
NEXACHLOROCYCLOPENTADIENE 1.,.C4 6.6E+02 6.3F*02 6.01-05 1.5E-03 1.6E-03 O.OE00

ISODRIN 5.8E+02 2.3E+07 5.8E102 4.0E-04 9.8E-09 4.0E-04 O.OE+00

MERCURY 3.3E+03 0.OE+00 3.3E103 7.0E-04 O.OE000 7.0E-04 0.OE+00

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equal to pure compound.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See volume VI-A).

': El is equal to or exceeds 1.0E-01

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant

does not pose uracceptable chronic exposure through the xxposure pathway considered, even In its pure form.
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SSA-3b-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INOIRECT CUMULATIVE DIRECT INOIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg)

ALDRIN 2.1E-01 4.3E+03 2.1E-01 2.6E+02* 1.3E-02 2.6E÷02" O.OE+O0

CHLORDANE 2.7E+00 1.89+07 2.7E+00 2.6E+00* 3.9E-07 2.6E+O0* 0.0.+00

PPODE 1.0E+01 2.6E+05 1.0E+01 5.1E-03 2.0E-07 5.1E-03 O.OE+00

PPODT 1.0E+01 5.4E+05 1.0E+01 7.2f-02 1.3E-06 7.2E-02 O.OE+00

DIBROMOCKLOROPROPANE 2.5E+00 1.5E+01 2.1E+00 7.2E-03 1.2E-03 8.4E-03 O.OE+00

DIELDRIN 2.2E-01 1.01+06 2.2E-01 2.4E+02" 2.JE-02a 2.4E.02" O.OE+00

ENORIN 1.1E+03 1.01+06 1.1E+03 2.8E-03 3.71E-0a 2.8E-03 O.OE+00

NEXACHLOROCYCLOPENTADIENE 5.7E+03 2.4E+02 2.3E+02 1.8E-04 4.2f-03 4.4E-03 O.OE+00

ISODRIN 2.5E+02 3.6E+06 2.5E+02 9.3E-04 6.3E-08 9.3E-04 0.0E+00

MERCURY 2.0E+03 0.OE+0O 2.0E403 1.2E-03 0..E+00 1.2E-03 O.OE+00

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equal to pure corpound.

The SPPPLV has therefore been set to 1.QOE'06 mg/kg (See volume VI-A).

: El is equal to or exceeds 1.0E-01

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

21

2-100



SSA-3b-5

EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMJLATIVE DIRECT INDIRECT CUMULATIVE VIEI

COINTAMI NANT PPLV PPLV PPLV El El El ENC
(mg/kg) (re/kg) (mg/kg)

ALDRIN 1.9E+00 1.3E+02 1.9E+00 2.9E+01* 4.3E'01* 2.9E+01* O.OE+O0
CHLOROANE 2.5E+01 1.4E+04 2.5E+01 2.8E-01* 5.2E-04 2.BE-01* O.OE+O0
PPOOE 9.3E+01 7.6E*03 9.2E+01 5.6E-04 6.SE-06 5.7E-04 O.OE+O0
PPOOT 9.3E+01 1.6E+04 9.2E+01 7.aE-03 4.5E-05 7.9E-03 O.OE+OC
DIBROMMCMLOROPROPANE 2.3E+01 4.SE+00 3.9E+00 7.9E-04 3.8E-03 4.6E-03 O.OE+OO
DIELDRIN 2.OE.OO 5.8E+01 1.9E+00 2.7E+01" 9.2E-01* 2.8E+01" O.OE+O0
ENORIN 1.4E+03 l.OE+06 1.3E+03 2.2E-03 1.9E-O4a 2.4E-03 O.OE+O0

UEXACNLOROCYCLOPENTADIENE 5.5E+03 2.tE+00 2.1E+00 1.&E-04 4.7E-01* 4.7E-01* O.OE+O0

ISOORIN 3.2E+02 3.0*03 2.9EO02 7.2E-04 7.6E-05 7.9E-04 O.OE00

MERCURY 1.4E+03 O.OE+OO 1.4E+03 1.7E-03 O.OE+OO 1.7E-03 O.OE+O0

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of
the critical flux. The SPPPLV for this contaminant is considered to be equal to pure compotrid.

The SPPPLV has therefore been set to 1.00E+06 mg/kg (See votume VI-A).

: El is equal to or exceeds 1.OE-01

*/

2
-l01



SSA-3b-6
EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CU1JLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPN ENC
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

ALDRIN 1.2E-01 8.6E+03 4.2E+01 1.2E-01 4.6E+02* 1.3E÷00" 4.7E+02" O.OE+00 O.OE+00
CHLORDANE 1.5E+00 3.6E+07 4.5E+03 1.5EE+00 4.6E+00* 1.5E-03 4.6E+00* O.OE+00 O.OE+00
PPODE 5.7E+00 5.2E+05 2.5E+03 5.7E+00 9.1E-03 2.1E-05 9.1E-03 O.OE+00 O.OE+00
PPOOT 5.7E+00 1.1E+06 5.4E+03 5.7E÷00 1.3E-01* 1.4E-04 1.3E-01" O.OE+00 O.OE+0O
DIBROWOCHLOROPROPANE 1.4E+00 1.3E+01 4.8E+00 1.OE+00 1.3E-0Z 5.2E-03 1.8E-02 0.0E+0O O.OE+0O
DIELDRIN 1.2E-01 3.9E+03 1.9E+01 1.2E-01 4.3E+02" 2.8E+00" 4.4E+02* 0.0E+00 O.OE+00
ENDRIN 2.5E+02 1.0E+06 1.1E+06 2.5E÷02 1.2E-02 1.9E-04a 1.2E-02 0.0E+00 O.OE+00
HEXACHLOROCTCLOPENTADIENE 3.8E+02 8.8&+01 6.4E+00 5.9E+00 2.6E-03 1.7E-01* 1.7E-01" O.OE+00 O.OE+00
ISWORIN 5.9E+01 3.1E+06 3.0GE03 5.8E+01 3.9E-03 7.6E-05 4.OE-03 O.OE+00 O.OE+00

MERCURY 4.6E+02 O.OE+O0 0.OE+00 4.6E+02 5.OE-03 0.0E+00 5.0E-03 0.0E+00 O.OE+00

a: This contaminant sa.urates the soil gas and produces a vapor flux which is below one-tenth of the critical flux.
The SPPPLV for this contaminant is considered to be e;ual to pure compound. The SPPPLV has therefore been set to
1.00E+06 mg/•g (See volume VI-A).

" El is equal to or exceeds 1.0E-01

If the FMLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant does not pose unacceptable

chronic exposure through the exposure pathway considered, even in its pure form.
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2.12 SITE SSA-4: TRASH DUMP (formerly Site 1-12: Trash Dump; EBASCO, 1987j/
RIC 87127R03 and EBASCO, 1988k/RIC 87127R03A)

2.12.1 Site-Specific Considerations

Figure SSA-4-1 and Table SSA-4-1 depict the target contaminants for Site SSA-4.

Borings 1 through 14 were included in the exposure assessment, consistent with the

Southern SAR. According to site history, no chemicals from the RMA target contaminant

list were suspected to be present in Site SSA-4 (EBASCO, 1987j/RIC 87127R03).

2.12.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

SSA-4 are shown in Figure SSA-4-1. Table SSA-4-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Based on

available groundwater dat:: from the first quarter 1987 to the first quarter 1989 sampling

period, no evidence of groundwater contamination beneath this site was found (see

Volume VI-A).

2.12.3 Site ExDosure Summary

Tables SSA-4-2 through SSA-4-6 present Draft PPLVs and Els for each site contaminant.

The COCs are summarized below for each exposed population and with the critical

exposure pathway identified.
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Aldrin Direct Direct Direct Direct Direct
Dieldrin Direct Direct Direct Direct Direct

'f.• Chlordane .... Direct - Direct

Note: Direct exposure pathways for soils include soil ingestion, suspended particulate inhalation, and dermal
contact.

The results of the soil exposure summary indicate that exposure to contamination from the

direct pathways are the primary contributors to the exceedance of the cumulative PPLVs.

Site SSA-4 is designated as a Priority I site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).
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SSA-4-2
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INOIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El Opm

(mg/kg) (eq/kg) (mv/kg)

ALDRIM 1.51+00 1.4E.055 1.5E+00 1.1E.00* 1.21-05 1.11.00* 0.0E+00
CWLC*0AXE 2.01.01 1.5E+07 2.01.01 3.2E-02 4.2E-08 3.22-02 0.01.00

CHLOROFOM 4.01.03 1.11.04 3.01.03 2.01-0'. 7.2f-05 2.71-04 0.0E+00

PPOOE 7.4E*01 8.5E.06 7.1.1.01 6.7E-03 5.81-08 6.7E-03 0.0E+00
PPOOT 7.4f.01 1.8E+07 7.4E+.01 1.11-03 4.7E-09 1.11-03 0.0(+00
DICYCLOPENTADIENE 5.1.1.04 9.5E+03 8.11.03 3.7E-05 2.11-O. 2.5E-04 0.01.00

ENDRIN 2.5E.03 5.2t.07 2.5E.03 2.4E-04 1.21-08 2.41-04 0.01.00

NEXACNLOROCYCLOPEWTADIERE 1.7E-04. 4.3E.03 3.4E.03 2.i.E-06 9.'31-06 1.21-05 0.01.00
ISC~IDRI 5.81.02 1.01+07 5.81.02 8.51-05 4.&E-09 8.51-05 0.01+00

a: This contaminant saturates the soil gas "~n produces a vapor flux which is below~ one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be equa to pure cowound.

The 1FF-PLV has therefore been set to 1.100E.06 eq/kg (See votur'w VI-A).

':El is equal to or exceeds 1.01-01

If the PPLV valve indicated is greater than 1.00E+06 the calculations l'!ply that the contaminant

oueb not pose unacceptable chronic exposure through the exposure pathweay contsidered, even im Its pure for*.
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SSA-4-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT COMJLATIVE DIRECT INDIRECT CU.DJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El E9 OPI
(mglkg) (mg/kg) (mg/kg)

ALORIN 1.51+00 1.41+05 1.5E+00 1.IE00* 1.2E-05 1.1E*00* 0.O100
CULOROANE 2.0E.01 1.5f+07 2.0E101 3.9-1-02 4.21-08 3.2f-02 0.0(+00

CNLKOROORM 4.04.03 1.1E+04 3.OE.03 2.0E-04 7.2f-05 2.7E-04 0.0D.00
PPO9E 7..E*01 8.5E+06 7.4E*01 6.7r-U3 5.8E-08 6.71-03 0.0t+00

MPOOT 7.41.01 1.89.07 7.41*01 1.1E-03 4.7E-09 1.1-E03 0.01+00

DICYCLOPENTADIENE 5.4E+04 9.5(+03 8.11E03 3.71-05 2.1E-04 2.5(-04 0.01.00

DIELORIN 1.6E100 1.01.06 1.6E-00 1.E01.01 2.SE-04 1.01.01' 0.0E+00

ENDOIN 2.5E+03 5.21.07 2.51.03 2.4.-04 1.21-08 2.E'-04 0.01E00
NEXACKL01OCYCLOPENTAOIENE 17.7f04 4.3E-03 3.4i*03 2.41-06 9.31-06 1.2-05 0.0E.00
IslCONN 5.81+02 1.0(.07 5.8E"02 8.-05 4.81-09 8.5f-05 0.01E00

a: This contaminant saturates the toil gas arid produces a vspor flux which is below ono-tenth of

"the critical flux. The SPPPLV for this contamirmnt 1i considered to be equal to pure c€ipou.rd.

The SPPPLV has thtrefnre been set to 1.001(06 mg/kg (See voiviu• VI.A).

E: i |s equal to or exceeds 1.0(-01

If the PPLV value indicated is greeter than 1.00E.06 the celculstions iHply that the contaminant

does rot pose uracceptable chronic expeomre through the exposure patriay considered. even in its pure form.
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SSA-4-4.1 EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INOIRECT OJMULATIVE DIRECT INDIRECT CU14JLATIVE VEI

,COTAMINANT PPLV PPLV PPLV El El El OPM
(ag/ko) (wa/kv) (0ug/ka)

ALDR, 2.IE-01 9.3E+03 2.IE-01 8.21E00* 1.81504 8.2E+00* O.OE+00

CXLIROANE 2.71E00 1.0E+06 2.7t.00 2.3E-01* 6.3E-07 2.3Ea01a 0.OE+00

CHLOROFORM 5.6E.02 1.71E03 4.1E*02 1.4E-03 4.7E-04 1.9E-03 0.01+00

PPOOE I.G0101 5.6E.05 1.01E01 4.8E-02 8.7E-07 4.8E-02 O.OE+00

PPOOT 1.0E+01 1.2f+06 1.01+01 8.2E-03 7.IC-G8 8.21-03 0.0E+00

DICYCLOPINTADIENE .11B+04 3.4E.03 2.9E.03 1.1f-04 5.8E-04 6.9E-04 0.01E+00

DIELDRIN 2.21-01 1.09+06 2.2f-01 7.3E*01* 3.SE1-03 7.3E.01* 0.0E+00
ENORIN 1.11E03 8.01.06 1.1E*03 5.7E-04 7.5f-08 5.7E-04 0.01.00

MEXACHLOROCYCLOPEtiTADIENE 5.7E+03 1.5E*03 1.21*03 7.IE-06 2.6E-05 3.3E-05 0.01.00

ISWRIX 2.51.02 1.6&+06 2.5E*.2 2.OE-04 3.IE-08 2.01-04 0.0[+00

a: This contaminant saturates the soil gas and produces a vapor flux which is below one-tenth of

the critical flux. The SPPPLV for this contaminant is considered to be eal to pure conpouJd.
The S'PLV has therefore been set to 1.00E-06 mg/kg (See volume VI-A).

": It is e&u( to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.001*06 the calculations imply that the contaminant
does not post unacceptable chronic exposure through the exposure pathway considered, even in Its pure form.
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ssA-4-5

EXPOSURE EVALUATIONdS FOR COMMERCIAL WORKERS

CNAIATDIRECT INDIRECT C?)"JLATIVE DIRECT INDIRECT CUMUJLATIVE VEI

cOTNNITPPLV PPLV PPLV El El El ENiC

(rmj/kg) (wqd kg) (ing/kg)

ALDRIN 1.9E+00 O.OE.OO 1.9E+00 9.DE-01* O.OE.OO 9.0f-OI* NA
CHLORDANE 2.5E+01 O.OE+OO 2.5E+01 2.&E-02 0.0f+00 2.6E-02 NA
CKLOROFORM 5.1E+03 O.0E+00 5.lE+O3 1.6E-04 O.OE.0O 1.6e-04 NA
PPDOE 9.3E.01 O.OE+OO 9.3E+01 5.3E-03 O.OE.OO 5.3f-03 NA

PPDOT 9.3E+O1 O.OE+00 9.3E.O1 M.E-04 O.OE+OO 9.OE-04 NA
DICYCLOPENTADIENE 1.7i.O.4 O.OE+OO 1.7,E+04 1.2E-04 0.Of+00 1.2E-04 NA
DIELDOIN Z.OE.OO O.OE.OO 2.OE+O0 8.OE+00* D.OE+00 8.0E+OO* KA
ENORIN 1.4E+'03 O.OE.OO 1.4.E+03 4.i.E-04 O.CE+OO 4.4E-04 NA

NEXACKLOROCYCLIX'ENTADIENE 5.5E.03 3.ZZ-00 5.5E+03 7.3E-06 O.OE400 7.3E-06 MA

ISCIDRIN 3.2f+02 , ~!O 3.2f+02 1.5E-04. 0.05.00 I.5E-04 NA

: El is equaL to or exceeds 1.05-01
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SSA-4-6

EXPOSURE EVALUATIONS FOR INiOUSTRIAL W04KEOS

I

DIRECT INDIRECT C.LXUAT IVE DIRECT INDIRECT C.MJLATIVE VEI

CONTA14INANT PPLV OSYI ESSY! ;'PLV El El El OPN ENC
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

ALORIN 1.2E-01 1.9E+04 0.01.00 1.2E-01 1.5E+1*0 M.E-05 1.5f.01* 0.01.00 NA

CHLOROANE 1.51.00 2.01.06 0.01.00 1.5E+00 4.11-01* 3.1E-07 4.1E-01* 0.01.00 NA

CMLOROFORM 3.1E+02 1.5E.03 0.01.00 2.6E402 2.6E-03 5.41-04 3.1E-03 0.01.00 NA
PPDOO 5.71.00 1.11.06 0.01.00 5.7E+00 8.6E-02 4.3E-07 8.6E-02 0.01.00 NA
PPOOT 5.7E.00 2.41.06 0.01.00 5.7E.00 1.51-02 3.5-CS 1.5E-02 0.01.00 NA
DICYCLOPENTADIENE 1.2E.03 1.3E.03 0.0E.00 6.1E+02 1.7E-03 1.6E-03 3.3E-03 0.01.00 NA
DIELORIN 1.2E-01 1.01.06 1.0E.06 1.21-01 1.31.02* 1.91-03a 1.31+02' 0.OE.00 NdA

ENDRIN 2.5E.02 6.91+06 0.01.00 2.5E+02 2.4E-03 8.7E-08 2.412-03 0.01.00 NA

NEXACI4LOROCYCLOPENTADIENE 3.8E+02 5.7E.02 0.0E.00 2.3f.02 1.0E-04 7.01-05 1.7E-04 0.01.00 NA

ISCEIRIN 5.9E.01 1.4E.06 0.01.00 5.91+01 8.3E-04 3.6E-08 8.3-04 0.01.00 NA

a: This contaminant saturates the soil gas and produces a vapor flux whiich is below one-tenth of the critical flux.

The SPPPLV for this contaminant is considered to be equal to purr! compound. The SPPPLV has therefore been set to

1.001.06 mg/kg (See volume VI-A).

El is a "ta to or exceeds 1.01-01

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant does not pose unacceptable
chronic exposure through the exposure pathway considered, even in its pure form.
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.-' g 2.13 SITE SSA-5a: SECTION 1 - DIBROMOCHLOROPROPANE DETECTION
(formerly Section 1-Uncontaminated Area; EBASCO; 1987k/RIC 87127R06 and
EBASCO, 19881/ RIC 87127R06A)

2.13.1 Site-Specific Considerations

Figure SSA-5a-l and Table SSA-5a-1 depict the target contaminants for Site SSA-5a.

Borings 17 and 65 through 67 were included in this exposure assessment, consistent with

the Southern SAR. According to site history, no chemicals from the RMA target

contaminant list were suspected to be present in Site SSA-5a (EBASCO, 1987k/RIC

87127R06).

2.13.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in site

SSA-5a are shown in Figure SSA-5a-I. Table SSA-5a-1 sumrnarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see volume VI-A). Based on

available groundwater data from the first quarter 19S7 to the first quarter 1989 sampling

period, no evidence of groundwater contamination beneath this site was found (see

Volume VI-A).

2.13.3 Site Exposure Summary

Tables SSA-5a-2 through SSA-5-6 present Draft PPLVs and Els for each site contaminant.

The COCs are summarized be-low for each exposed population and with the critical

exposure pathway identified.
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None

The results of the soil exposure summary indicate that there are no COCs. Site SSA-5a is

designated as a Priority 2 site, based on the most sensitive exposed population PPLV (i.e.,

the industrial worker).
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SSA-Sa-2p EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMJLATIVE DIRECT INDIRECT CUIULATIVE VEI

CONTAJMINANT PPLV PPLV PPLV El El El OPN

(.a/kg) (mg/kg) (mg/kg)

DIBRIMOCHLOROPROPANE 1.8E+01 3.7E+06 1.8E+01 2.aE-03 1.4E-08 2.BE-03 O.OE+O0

If the PPLV value indicated is greater than 1.00E+06 the calculations imply that the contaminant
does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.
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SSA-5a-3
EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDOIRECT CUMULATIVE DIRECT INDIRECT CU.MULATIVE VEI

CONTAMNIANT PPLV PPLV PPLV El El El ORPd

DIBROMOCHLORC$PRCPANE 1.81.01 3.7E+06 1.8E+01 2.8E-03 1.41-08 2.BE*03 0.01.00

if the PPLV vatue ind~icated Is greater than 1.001+06 the caicuLations imply that the contaminant

does not pose unacceptabLe chronic exposure through the exposure pathw~ay considered, even in its pure form.
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SSA-5S-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CIMXJLATIVE DIRECT INDIRECT CLMJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg)

DIBRPCOCHLOROPROPANE 2.5E+00 5.7E+05 2.5E+00 2.OE-02 8.BE-08 2.OE-02 O.OE+O0
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SSA-5a-5

EXPOSURE EVALUATIONS FOR CO4MERCIAL WORKERS

DIRECT INOIRECT CUMULATIVE DIRECT INOIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (mg/kg)

OIBRMCNHLOROPROPANE 2.3E+01 O.OE+O0 2.3E+01 2.2E-03 O.OE+OO 2.2E-03 NA
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SSA-5&-6

EXPOSURE EVALUATIONS FOR INOUSYRIA. WORKERS

DIRECT INDIRECT CUJAT I VE DIRECT INDItlCt CUMULATIVE VEI
CONTArMIANT PPLV OSYR fSVI PPLV if 11 Fl aft

(mg/kg) (mg/kg) (mg/hg) (mg/kg)

0IBROMW)CILOR0PRP AME 1.4f+00 4.9f+05 0.01.00 1.d.E.00 3.6(-02 1.OE-;? 3.61-02 0.01.00 %A
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1 2.14 SITE SSA-5b: HAVANA/PEORIA STREETS - PONDS AND DITCHES (formerly
Section Il -Uncontaminated Area; EBASCO, 19871/RIC 87216R10 and EBASCO,
1988m/RIC 87216R10A)

2.14.1 Site-Specific Considerations

Figure SSA-5b-1 and Table SSA-5b-I depict the target contaminants for Site SSA-5b.

Borings 13 through 15, 18 through 20, 23, 24, 29 through 31, and 43 through 54 were

included in this exposure assessment, consistent with the Southern SAR. According to site

history, no chemicals from the RMA target contaminant list were suspected to be present

in Site SSA-5b (EBASCO, 19871/RIC 87216R10).

2.14.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

SSA-5b are shown on Figure SSA-5b-1. Table SSA-5b-1 summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase 11

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Based on

available groundwater data from the first quarter 1987 to the first quarter 1989 sampling

period, no evidence of groundwater contamination beneath this site was found (.see

Volume VI-A).

2.14.3 Site Exposure Summary

Tables SSA-5b-2 through SSA-5b-6 present Draft PPLVs and Els for each site contaminant.

The COCs are summarized below for each exposed population and with the critica;

exposure pathway identified.
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I
Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

Chlordane Direct Direct Direct Direct Dir/Ind
Carbon tetrachloride .. Indirect Indirect

Note: Direct exposure pathways for soils include soil ingestion, suspended particulae inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed space vapor inhalation.

The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

Site SSA-5b is designated as a Priority I site, based on the most sensitive exposed

population PPLV (i e., the industrial worker).
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SSA-5b-2

EXPOSURE EVALUATIONS FOP REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUOJLATIVE VEI

COMTAN1INANT PPLV PPLV PPLV El El El OPH

(mg/kg) (mg/kg) (mg/kg)

CAR"_W TETRACHLORIDE 2.OE-02 4.6E+05 2.0E+02 3.7E-03 1.6E-06 3.7E-03 O.OE+O0

CHLORDANE 2.0E+01 1.OE+10 2.OE+01 2.OE-01" 3.9E-10 2.OE-01" .OE+O0

LEAD 1.5E+04 O.OE.O0 1.5E+04 3.4E-03 O.OE+OO 3.4E-03 O.OE+O0

0: El is equat to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.00E+06 the catculations ixpLy that the contaminant

does not pose unacceptibie chronic exposure through the exposure pathway considered, even in its pure form.
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SSA-5b-33 EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CL.4JLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPU

(mg/kg) (mg/kg) (wglkg)

CAR•O• TETRACHLORIDE 2.OE+02 4.6E+05 2.0E+02 3.7E-03 1.6E-06 3.7E-03 O.0E+0O
CHLORDANE Z.OE+O1 1.OEIO 2.OE.01 2.OE-01* 3.9E-10 2.OC-01* O.OE+OO

LEAD 1.5E+04 O.OE+0O 1.5E+04 3.4E-03 O.0E+00 3.4E-03 O.0E+0O

": El is eqsal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.DOE+06 the calculations imply that the contaminant
does not pose unacceptabte chronic exposure through the exposure pathway considered, even in its pure form.
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SSA-5b-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CAUJLATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(•/kg) (mg/kg) (mg/kg)

CARBON TETRACHLORIDE 2.7E+01 7.IE+04 2.7E+01 2.7E-02 1.OE-05 2.7E-02 O.OE+O0

CHLORDANE 2.7E+00 6.9E+08 2.7E+00 1.5E+00* 5.8E-09 1.5E+00 O.OE+0U

LEAD 9.2E+03 O.OE+O0 9.2E+03 5.7E-03 O.OE+O0 5.7E-03 O.OE+O0

': El is equal to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.OOE+06 the calculations imply that the contarinant

does not pose unacceptable chronic exposure through the exposure pathway considered, even in its pure form.

2
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SSA-5b-5
EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VET
CONTAMINANT PPLV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (mg/kg)

CARBON TETRACHLORIDE 2.5E+02 8.8E-01 8.7E-01 3.OE-03 8.3E.01* 8.4E-01* O.OE+OO
CHLOROANE 2.5E+01 1.4E+04 2.5E+01 1.6E-01* 2.9E-04 1.6E-01* O.OE+O0

LEAD 6.5E*03 O.OE+OO 6.5E+03 8.1E*03 O.OE+OO 8.1E-03 O.OE+O0

: El is eqUat to or exceeds 1.OE-O1
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"/ SSA-5b-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INDIRECT CULJLATIVE DIRECT INDIRECT CLMJLATIVE VEI
CONTANINANT PPLV OSVI ESVI PPLV El El El OPN ENC

(mg/kg) (mg/kg) (mg/kg) (mglkg)

CARBON TETRACWLORIDE 1.5E+01 6.IE+O4 8.8E-01 8.3E-01 4.8E-02 8.3E-01* 8.8E-01* D.OE+O0 O.OE+OO
CHLORDANE 1 .5E+00 1./,E+09 5.2E+00 1. 2E+00 2.6E+00* 7.7E-01* 3.4E+00* O.OE*0O O. OE+0O

LEAD 2.2E+03 C.0E+00 0.OE+00 Z.2E+03 2.4E-02 0.0E+O0 2.4E-02 0.OE+00 0.0E+0O

: El is equit to or exceeds 1.OE-01

If the PPLV value indicated is greater than 1.0CE*06 the calculations imvply that the contaminant does not pose unacceptable
chronic exposure through the exposure pathway considered, even in its pure form.
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2.15 SITE SSA-5c: SECTION 12 - LEAD DETECTION (formerly Section 12 -
Uncontaminated Area; EBASCO, 1987n/RIC 87216R11 and EBASCO, 1988nIRIC
87216R IlA)

2.15.1 Site-Specific Considerations

Figure SSA-5c-1 and Table SSA-5c-1 depict the target contaminants for Site SSA-5c.

Boring 5 was included in this exposure assessment, consistent with the Southern SAR.

According to site history, no chemicals from the RMA target contaminant list were,

suspected to be present in Site SSA-5c (EBASCO, 1987m/RIC 87216Rli).

2.15.2 Spatial Distribution of Measured ConLaaminant Concentrations

The locations and concentrations of the target contaminants that were detected in Site

SSA-5c are shown in Figure SSA-5c-l. Table SSA-5c-! summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury from the Phase I and Phase II investigations. The boring number and

depth where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). No organic contaminants were detected at

this location. Based on available groundwater data from the first quarter 1987 to the first

quarter 1989 sampling period, no evidence of groundwater contamination beneath this site

was found (see Volume VI-A).

2.15.3 Site Exposure Summary

Tables SSA-5c-2 through SSA-5c-6 present Draft PPLVs and Els for each site contaminant.

The COCs are summarized below for each exposed population and with the critical

exposure pathway identified.

Contaminants Regulated Casual Recreational Commercial Industrial
of Concem Visitor Visitor Visitor Worker Worker

None
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The results of the soil exposure simmary indicate that there are no COCs. Site SSA-5c is

designated as a Priority 2 site, based on the most sensitive exposed population PPLV (i.e.,

the industrial worker).

4

Si.
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SSA-Sc-2
EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CLFJLATIVE DIRECT INDIRECT CLMJLATIVE VEI

CONTAMNIA.NT PPLV PPLV PPLV 91 it ItCP

(mg/kg) (mg/kg) (mg/kg)

LEAD 1.5E+0.4 0.OE.OO 1.5f+04 3.9E-03 0.01.00 3.91-03 0.0[400
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SSA-Sc-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INOIRECT CLMJLATIVE DIRECT IMOIRECT CUlJLATIVE VE!
CONTAMI~qNANT PPLV PPLV PPLV El El El OPM

(mgl/kg) (mg/kg) (mg/kg)

LEAD 1.5E+04 O.OE.,.3 1.5E+04 3.9E-03 O.OE+O0 9•.E-03 O.OE+OO
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$SA-Sc-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CLMJLATIVE DIRECT INDIRECT CJtULATIVE VEI

CONTAM INANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg)

LEAD 9.2E.03 O.OE÷O0 9.2E-03 6.6E-03 O.OE+O0 6.6E-03 O.OE.O0

I
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SSA-5C-53 EXPOSURE EVALUATIONS FOR CCOMMERCIAL WORKERS

DIRECT INDIRECT CLMJLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El ENC

(mg/kg) (in/kg) (no/kg) I

LEAD 6.5E*1C3 0.0E+O0 6.5E+03 9.4E-03 O.OE+O0 9.4E-03 O.OE+O0

2
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SSA-5c-6

EXPOSURE EVALUATIONS FOR INDUSTRIAL WORKERS

DIRECT INOIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

- CONTAMINANT PPLV OSVI ESVI PPLV El El El OpN ENC

(mg/kg) (mg/kg) (Ig/kg) (mg/kg)

LEAD 2.2E+03 O.OE+00 O.OE+O0 2.2E+03 2.8E-02 O.OE+OO 2.8E-02 O.OE+GO 0.0,E+00

2

I

II

I
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2.16 SITE SSA-5d: SECTION 12 - LEAD DETECTION (formerly Section 12 -

Uncontaminated Area; EBASCO, 1987rnRIC 87216Rl1 and EBASCO, 1988n/RIC
87216R11A)

2.1-6.1 Site-Specific Considerations

Fig• Y SSA-5d-l and Table SSA-5d-I depict the target contaminants for Site SSA-5d.

Boih'gs; 7, and 34 through 36 were included in this exposure assessment, consistent with

.ht. So ,them SAR. According to site history, no chemicals from the RMA target

contarninant list were suspected to be present in Site SSA-5d (EBASCO, 1987m/RIC
87216R.; 1).

2 16.2 Spatial Distribution of Measured Contaminant Concentrations

Tie locations and concentrations of the target contaminants that were detected in Site

NSA-.1d are shown in Figure SSA-5d-1. Table SSA-5d-l summarizes the maximum

concentrations of contaminants measured in soil above indicator levels for the ICP metals,

ar-senic, and mercury from the Phase I and Phase II investigations. The boring number and

depth where the maximum value was observed are shown. No data were included for ICP

metals, arsenic, and mercury in Horizon 2 because direct soil exposure below 10 ft is

assumed to be negligible (see Volume VI-A). No organic contaminants were detected at

this location. Based on available groundwater data from the first quarter 1987 to the first

quarter 1989 sampling period, no evidence of groundwater contamination beneath this site

was found (see Volume VI-A).

2.16.3 Site Exposure Summary

Tables SSA-5d-2 through SSA-5d-6 present Draft PPLVs and Els for each site contaminant.

The COCs are summarized below for each exposed population and with the critical

exposure pathway identified.
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Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor Visitor Visitor Worker Worker

None

The results of the soil exposure summary indicate that there are no COCs. Site SSA-5d is

designated as a Priority 2 site, based on the most sensitive exposed population PPLV (i.e.,

the industrial worker).

2-140
REA5/RPTTO(A9.REA VI-C 9/7/90 12103 pm spi



I j,• SIXTH AVCW NE

I1 - ' IL

II 1V. "
II - , 14.5 1 Po 20

II 5 " I 5

II t.) ,/.- U,1II , -/J• II

l!II• II
IIII

ll,); il
'I1tI# II

S:'ff I1
II /If II

It .,, _ I
O! OIA/

I/I

Legend

0 PbmiI 1efaba .4,6,8.I9,2-13032,3435,37-41 sit
20 " 14d 4 06f L "01iil

All i P I t1 t4ta0 Will d41th Of 5 M

A Oail~ C• Mi Il5.wa.Wl e. Saaln .P aIetaJ
Dow" at b4mt l l o ,

-i ADoweill 4 Nam f•wimo Wei"t 60.91'.9 pop,fs PIP LO

A 064a ci ea d by OD m f I m e w * i li e s) - N -

bV oftao . 5 b" 5 o Ii a t.tp Ia ft s llZ t)

sow*. Maf- -. 0. 1 1OOCP $5 -L QaI(ej000

Prepared for: FIGURE SSA-5d-I
Managers Office for Phase I and Phase I Analytes Detected

Program eoWithin or Above indicator Levels
Rocky Mou r t; n Aiserol Cieanu:;Fto~~~lock Mountain Arsenall le nu

Aberdeen Proving Ground, Maryland Rocy Mountain Arsenal

Prepared by: Ebasco Services Incorporated

2-141



m

C1

Hc z

Cd,

CL 0

P-)~; I

to 0.-

C - LE

aa

riU u
cc-

E

2-142



SSA- 5d- 2

EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTANINANT PPLV PPLV PPLV El El El OPm

(mg/kg) (mg/kg) (mg/kg)

LEAD 1.5E+04 O.OE+O0 1.5E+04 7.8E-03 O.OE+O0 7.8E-03 O.OE+O0
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SSA-5d-3

EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUNULATIVE DIRECT INDIRECT CUMULATIVE VEI

CODNTAMINANT PPLV PPLV PPLV El El El OPM

(mg/kg) (mg/kg) (mg/kg)

LEAD 1.5E+04 O.OE+O0 1.5E+04 7.SE-03 O.OE+00 7.8E-03 O.OE+O0

2I
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SSA-Sd-4

EXPOSURE EVALUATIONS FOR RECREATIONAL VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTANINANT PPLV PPLV PPLV El El El OPM
(mg/kg) (mg/kg) (mg/kg)

LEAD 9.2E+03 O.OE+O0 9.2E+03 1.3E-02 O.OE+OO 1.3E-02 O.OE+O0
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SSA-5d-5IEXPOSURE EVALUATIONS FOR COMERCIAL WORKERS

DIRECT IMDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VE!

CONTAMINANT PPLV PPLV PPLV El El El ENC

(mg/kg) (mg/kg) (mg/kg)

LEAD 6.5E+03 O.OE+O0 6.5E+03 1.8E-02 O.OE+OO 1.8E-02 O.OE+OO
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SSA- 5d-6

EXPOSUR1 EVALUAVIONS FOR INDUSTRIAL IORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CU*JJLAT I VE VEI

CONTAM4INANT PPLV cSVI ESVI PPLV El El El OpM ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

LEAD 2.2E+03 O.OE+O0 O.OE+O0 2.2E+03 5.5E-02 O.OE+O0 5.5E-02 O.OE+0O 0.0E+O0

Si
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2.17 SITE SSA-5e. SECTION 11 - ULVALDA DITCH (formerly Section II-
Uncontaminated Area; EBASCO, 19871/R!C 87216R10 and EBASCO, 1988m/RIC
87216RIOA)

2.17.1 Site-Specific Considerations

Figure SSA-5e-1 and Table SSA-5e-1 depict the target contaminants for Site SSA-5e.

Borings 15, 20, 25, 32, 33, 40, and 41 were included in this exposure assessment,

consistent with the Southern SAR. According to the site history, no chemicals from the

RMA target contaminant list were suspected to be present in Site SSA-5c (EBASCO

19871/RIC 87216R10).

2.17.2 Spatial Distribution of Measured Contaminant Concentrations

The locations and concenzations of the target contaminants that were detected in Site

SSA-5e are shown in Figure SSA-5e-1. Table SSA-5e-1 summarizes the maximum

concentrations of contaninants measured in soil above indicator levels for the ICP metals,

arsenic, and mercury and CRLs for organic contaminants from the Phase I and Phase II

investigations. The boring number and depth where the maximum value was observed are

shown. No data were included for ICP metals, arsenic, and mercury in Horizon 2 because

direct soil exposure below 10 ft is assumed to be negligible (see Volume VI-A). Based on

available groundwater data from the first quarter 1987 to the first quarter 1989 sampling

period, no evidence of groundwater contamination beneath this site was found (see

Volume VI-A).

2.17.3 Site Exposure Summarw

Tables SSA-5e-2 through SSA-5c-6 present Draft PPLVs and Els for each site contaminant.

The COCs are summarized below for each exposed population and with the critical I,>
exposure pathway identified.
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I
Contaminants Regulated Casual Recreational Commercial Industrial
of Concern Visitor V.),-tor Visitor Worker Worker

Dibromochloropropane Direct Indirect Dir/Imd

Note: Direct exposure pathways for soils include soil ingestion. suspended particulate inhalation, and dermal
contact.
Indirect exposure pathways include open and enclosed spae vapor inhalation.

"The results of the soil exposure summary indicate that exposure to contamination from the

direct and indirect pathways both contribute to the exceedance of the cumulative PPLVs.

Site SSA-5e is designated as a Priority 1 site, based on the most sensitive exposed

population PPLV (i.e., the industrial worker).
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SSA-5e-23 EXPOSURE EVALUATIONS FOR REGULATED VISITORS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (mg/kg)

OIBRO'OCHLOROPRcPANE 1.8E+01 8.7E+05 1.8E+01 3.6E-O2 7.4E-07 3.6E-02 O.OE+O0

LEAD 1.5E+04 O.OE,00 1.5E+04 3.3E-03 O.OE,00 3.3E-03 O.OE+0O
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SSA-5e-33 EXPOSURE EVALUATIONS FOR CASUAL VISITORS

DIRECT INDIRECT CUJMLATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPN

(mg/kg) (mg/kg) (xu/kg)

OIBRO4OCHLOROPROPANE 1.8E+01 8.7E+05 1.8E+01 3.6E-02 7.4E-07 3.6E-02 O.OE+O0

LEAD 1.5E+04 O.OE+O0 1.5E+04 3.3E-03 O.OE.OO 3.3E-03 O.OE÷OO
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SSA-5e-4

EXPOSURE EVALUATIONS FOR RECRSATIONAL VISITORS

DIRECT INDIRECT CUNULATIVE DIRECT INDIRECT CUMULATIVE VEI

CONTAMINANT PPLV PPLV PPLV El El El OPm

(mg/kg) (mg/kg) (mg/kg)

DIBRONOCHLOROPROPANE 2.5E+00 1.4E+05 2.5E+00 2.6E-01" 4.8E-06 2.6E-01* O.OE+00

LEAD 9.2E+03 O.OE+O0 9.2E,03 5.5E-03 O.OE+O0 5.5E-03 O.OE+O0

: El is equal to or exceeds 1.0E-01
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SSA-5e-53 EXPOSURE EVALUATIONS FOR COMMERCIAL WORKERS

DIRECT INDIRECT CUMULATIVE DIRECT INDIRECT CUMULATIVE VEI
- CONTAMINANT PPLV PPLV PPLV El El El EAC

(mg/kg) (mg/kg) (mg/kg)

DIBRO]4OCHLOROPROPANE 2.3E+01 4.8E+00 3.9E+00 2.9E-02 1.4E-01" 1.6E-01* O.OE+00

LEAD 6.5E+03 O.OE+O0 6.5E+03 7.8E-03 O.OE+O0 7.8E-03 O.OE+0O

: El is equal to or exceeds 1.OE-01
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SSA.5e-6

EXOUE EVALUATIONS IOR INDUSTRIAL WORK~ERS

DIRECT IMUNDIRECT CUMUJLATIVE DIRECT INDIRECT CU04UJLATIVE VEU

CONTAMINANT PPLV OSVI ESVI PPLV El El El OPM ENC

(mg/kg) (mg/kg) (mg/kg) (mg/kg)

DOBRRMOCHLOROPROPANE 1.'.E+O0 1.2E+05 4.SE+0O 1.1E+0O 4.6E-01* 1.4E-O1* 6.0E-OI* O.OE+OO O.OE*CO

LEAD 2.2F+03 O.DE.OO D.OE+OO 2.2E+03 2.3E-02 O.OE.OO 2.3E-02 O.OE.OO O.OE.OO

E:lI is equal, to or exceeds 1.OE-01
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3.0 STUDY AREA EXPOSURE SUMMARY

The exposure assessment results for the SSA at RMA are summarized in Table 3-1. Of

the 17 sites evaluated, 13 sites were designated as Priority 1 sites based on the most

sensitive exposed population PPLV (i.e., the industrial worker). These include:

"* Eastern Upper Derby Lake (SSA-la)

"• Upper Derby Lake (SSA-lb)

"• Lower Derby Lake (SSA-lc)

"• Rod and Gun Club Pond (SSA-ld)

"* Lake Ladora (SSA-le)

"• Drainage Ditches (SSA-2a)

"* Sand Creek Lateral (SSA-2b)

"• Drainage Ditch and Overflow Basin (SSA-2c)

"• Buried Lake Sludge (SSA-3a)

"• Buried ;.ake Sludge (SSA-3b)

"• Trash Dump (SSA-4)

"• Havana/Peoria Streets - Ponds and Ditches (SSA-5b)

"• Section 11 - Ulvalda Ditch (SSA-5e).

Four sites were designated as Priority 2 sites based on the most sensitive exposed

population PPLV (i.e., the industrial worker). These include:

"* Lake Mary (SSA-!f)

"• Section 1 - Dibromochloropropane Detection (SSA-5a)

"* Section 12 - Lead Detection (SSA-5c)

"* Section 12 - Lead Detection (SSA-5d).

The COCs in soils and sediments (i.e., those displaying an El greater than 0.1) for the

SSA, based on the most sensitive exposed population PPLV (i.e., the industrial worker),

are:

"• Aldrin

"• Carbon tetrachloride

"* Chlordane

3-1
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3 * Dibromochloropropane

0 Dieldrin

0 PPDDE

• PPDDT

• Hexachlorocyclopentadiene

• Isodrin

* Methylene chloride

• 1,1, 2 ,2 -Tetrachloroethane

* Arsenic

* Chromium

* Lead

No COSs in groundwater (i.e., those displaying a VEI greater than 1) were identified for
the SSA.
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TABLE 3-1
NUMBER OF EXCEEDANCES FOR CONTAMINANTS OF CONCERN

IN THE SOUTHERN STUDY AREA

Contamdinant of Concern Number of Exceedances

Aidrin 8

Carbon tetrachloride 1

Chlordane 6

Dibromochloropropane 2

Dieldrin 9

PPDDE 3

PPDDT 3

Hexac hlorocyc lope ntadiene I

Isodrin 1

Methylene chloride 2

1.1 .2,2-Tetrachloroethane 4

Arsenic 3

Chromium 2

Lead 1
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NONTARGET SCREENING
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NONTARGET SCREENING

A number of nontarget contaminants were originally identified through a screen (i.e.,

toxicity, concentration, frequency of occurrence) of the nontarget fraction of the Phases I

and II RI data as part of the RMA Chemical Index (EBASCO, 1988b/RIC88357R01).

These contaminants were carried through to the exposure assessment where an additional

screening was performed to determine whether PPLVs should be developed for each of the

site-specific nontarget contaminants. Development of PPLVs for these contaminants was

based on four screening .riteria, namely, frequency of occurrence, similarity of the

nontarget concentration to that of target contaminants, suspicion that the detection was a

laboratory contaminant, and co-occurrence of nontargets with targets in Arsenal soils (see

Volume VI-A, Section 2.2.3.1).

The results of the nontarget evaluations for each site of Southern Study Area, their

screening parameters, and the decision to further consider or reject them, are presented in

Table A-I.
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APPENDIX B

OPEN SPACE VAPOR INHALATION PATHWAY
SCREENING ANALYSIS FOR SOUTHERN STUDY AREA LAKE SITES

I.
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OPEN SPACE VAPOR INHALATION PATHWAY
SCREENING ANALYSIS FOR SOUTHERN STUDY AREA LAKE SITES

In order to determine the significance of inhalation of vaporized contaminants through

surface water bodies from lake sediments, a screening analysis was performed. The screen

consisted of two types of analyses: (1) a worst-case estimate of ambient air concentrations

was obtained through equilibrium partitioning and (2) for those chemicals for which the

equilibrium concentrations computed from (1) above exceeded their allowable air

concentration (AAC) by more than one order of magnitude, a more elaborate model (EPA,

1988) was used. These analyses are described below.

SIMPLE EQUILIBRIUM PARTITIONING

Equilibrium partitioning of the contaminants between sediments and water and between

water and air was assumed. This method gives very conservative estimates of the ambient

air contaminant levels, since it predicts instantaneous equilibrium air concentrations with no

aqueous dilution or wind dispersion. The mathematical computations for this worst-case

estimate scenario are shown below.

Using the simple equilibrium relationships,

C,.= (H/R * T) *C (1)

where

C,, = contaminant co. centration in air

H = Henry's Law constant

R = universal gas constant

T = temperature

C, = contaminant concentration in water

C. = - (2)
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where

C.,= contaminant concentration in sediment

K, = site-specific sediment/water partitioning coefficient

K% = Koc * Foc (3)

where

Koc = soil to water partition coefficient normalized to organic carbon

Foe = fraction of organic carbon in soil

and rearranging and combining equations (1) through (3) with propei unit conversions

C.. (mg/m3) C, * H * 1000 l/re' (4)
Koc * Foc * R * T

where all variables are the same as defined earlier.

The following data were used, based upon average contaminant concentrations reported in

the sediment.

Site Contaminant C,• (mg/kg) H Koc

SSA-lb Aldrin 0.064 1.60E-05 46,875
SSA- I b Chlordane 0.21 9.63E-06 140,600
SSA-lb PPDDE 0.016 6.80E-05 92,661
SSA-lb PPDDT 0.036 5.13E-04 302,000
SSA-lb Dieldrin 0.041 4.58E-07 7,179
SSA-lb Endrin 0.028 4.20E-06 7,494
SSA-lb Hexachlorocyclopentadiene 0.02 1.37E-02 11,534
SSA- I b Isodrin 0.072 1.70E-04 38,220
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3 Site Contaminant C,., (mg/kg) H Koc

SSA-lc Aldrin 0.048 1.60E-05 46,875
SSA-1c Chlordane 0.11 9.63E-06 140,600
SSA-lc PPDDE 0.0072 6.80E-05 92,661
SSA-lc PPDDT 0.0081 5.13E-04 302,000
SSA-1c Dieldrin 0.013 4.58E-07 7,179
SSA-lc Endrin 0.038 4.20E-06 7,494
SSA-lc Dibromochloropropane 0.053 3.30E-04 255
SSA-lc Isodrin 0.014 1.70E-04 38,220

SSA-le Aldrin 0.016 1.60E-05 46,875
SSA-le PPDDE 0.015 6.80E-05 92,661
SSA-1e PPDDT 0.036 5.13E-04 302,000
SSA-le Dibromochloropropane 0.031 3.30E-04 255
SSA-le Dieldrin 0,05 4.58E-07 7,179
SSA-le Endrin 0.0078 4.20E-06 7,494
SSA-le Isodrin 0.019 1.70E-04 38,220
SSA-le Methylene chloride 1.7 2.03E-02 16
SSA-le Methylisobutyl ketone I 1.1OE-04 4
SSA-le Tetrachloroethylene I 2.59E-02 362
SSA-le 1,1,1-Trichloroethane 0.6 1.44E-02 217

SSA-lf Aldrin 0.0049 1.60E-05 46,875
SSA-If PPDDE 0.0071 6.80E-05 92,661
SSA-lf PPDDT 0.015 5.13E-04 302,000

Using equation (4), the predicted equilibrium air concentrations were computed and are

given below, together with the AAC values for an industrial worker, which were computed

as discussed in Volume IV, Section 4.6.1.

Site Contaminant C. (mg/m3) AAC (mg/m3)

SSA- I b Aldrin 2.71E-04* 1.69E-06
SSA-lb Chlordane 1.78E-04 2.21E-05
SSA-lb PPDDE 1.46E-04 8.31E-05
SSA-lb PPDDT 7.58E-04 8.31E-05
SSA-Ib Dieldrin 3.24E-05* 1.78E-06
SSA-lb Endrin 1.95E-04 8.60E-03
SSA- lb Hexachlorocyclopentadiene 2.95E-01 * 1.89E-03
SSA-lb Isodrin 3.97E-03 2.01E-03
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Site Contaminant C. (mg/rn3) AAC (mg/rn3 )

SSA-lc Aldrin 2.03E-04* 1.69E-06
SSA-lc Chlordane 9.34E-05 2.21E-05
SSA-lc PPDDE 6.55E-05 8.31E-05
SSA-lc PPDDT 1.71E-0.4 8.3 1E-05
SSA-lc Dieidrin 1.03E-05 1.78E-06
SSA-lc Endrin 2.64E-04 8.60E-03
SSA- Ic Dibromochloropropane 8.51lE-Ol * 2.03E-05
SSA-lc Isodrin 7.72E-G4 2.01E-03

SSA-le Aldrin 6.77E-05* 1.69E-06
SSA-Ie PPDDE 1.37E-04 8.3 1E-05
SSA-le PPDDT 7.58E-04 8.31 E-05
SSA- Ie Dibrornochioropropane 4.97E-0 1I 2.03E-05
SSA-Ie Dieldrin 3.96E-05* 1.78E-06
SSA-le Endrin 5.42E-05 8.60E-03
SSA-le Isodrin 1.05E-03 2.0O1E-03
SSA-le Methylene chloride 2.67E-04* 2.03E-03
SSA-le Methylisobutyl ketone 3.41E-O2* 5.73E-01
SSA-lIe Tetrachloroethylene 8.87E-02* 8.60E-03
SSA-lIe 1,1,1 -Trichioroethane 4.94E-02* 8.60E+00

SSA-lf Aldrin 2.07E-05* 1.69E-06
SSA-lf PPDDE 6.46E-05 8.31 E-05
SSA-lf PPDDT 3.16E-04 8.3 1E-05

*Estimated C. significantly exceeds the AAC.

Comparing C_ to the chemnical-specific AACs, the vapor pathway through the surface water

bodies was then shown to be insignificant (ratio is much less than 1), marginal (ratio is

within a factor of 10), or significant (ratio is much greater than 1). For those contan-inants

which exhibited significant exceedances based on the simple equilibrium assumptions (e.g.,

Aldrin and Dieldrin), the second analysis was performed.

E.XTENDED PARTITIONING MODEL

This procedure entailed (1) computing a contaminant emission rate (E,) through the use of

the mass transfer model described in the EPA Superfund Exposure Assessment Manual

(EPA, 1988), (2) using the ISCLT computer model to determine a site-specific wind
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dispersion factor (X/F,), and (3) calculating the estimated air concentration and comparing

this value to the AAC as described in the previous screen. These analyses are detailed

below.

Computation of Contamin-nt Emission Rate (E) - The contaminant emission rate (E) in

units of mg/cm'-sec was calculated using the following relationships.

Ej = K, * C, + 10 (5)

where

K, = mass transfer coefficient of contaminant i

where K, is the overall mass transfer coefficient in cm/sec. C., was calculated by sim-le

equilibrium partitioning as

C.= C,. (6)
K,

where C,, C,4 , and K, are as defined earlier.

K, is calculated as:

1
K, I R T (7)

Y,, K, K,9

where K,, is the gas phase mass transfer coefficient of contaminant i and IK, is the liquid

phase mass transfer coefficient of contaminant i, calculated as:

K,_ MW T * K,, (8)

MW, 298
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where

H, R, and T are as defined earlier

MW. = molecular weight of oxygen (16 g/g-mole)

MW, = molecular weight of contaminant i

K, = liquid phase mass transfcr coefficient of oxygen in units of cm/sec

Weber (1972) computed K,. as

K,.= 32.3 * (1.018)T'•2 * 2.7 x 10' (9)

where

T,= temperature in degrees Celcius (25°C)

K,, in equation (7) is the gas phase mass transfer coefficient in units of cm/sec and is

expressed as:

K,8 N *3 T 1 *K,. (10)
MW, 298

where

MW. molecular weight of water (18 gig-mole)

K,,.. = gas phase mass transfer coefficient of contaminant i in water (5.8 x
10.1 g-mol/cm2-sec; Hwang, 1982)

In order to use the value of K,,.. in equation (10), it must be converted into units of

cm/.,sec. This manipulation is shown below and results in a value of 1.04 x 10.' cm/sec,

where p, is the density of water (1 g/cin3).

K,? = 5.8 x 10' g-mol/cm'-sec , MWý (11)

P.
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Solving equations (5) through (11) for the contaminants exceeding their AACs in the f rst

screen, the E, values were determined. These values are listed below, avng with the

chemical-specific parameters described above.

Site Contaminant C., (mgkg) H Koc MW Ei

SSA-lb Aldrin 0.064 1.60E-05 46,875 265 '03E-09
SSA-Ib Dieldrin 0.041 4.58E-07 7,179 i8! j.21E-10
SSA-lb Hexachlorocyclopentadiene 0.02 1.37E-02 11,534 27. 1.12E-06

SSA-lc Aldrin 0.048 1.60E-05 46,875 365 7.71E-10
SSA-lc Dibromochloropropane 0.053 3.30E-04 255 236 3.73E-06

SSA-le Aldrin 0.016 1.60E-05 46,875 365 2.57E-10
SSA-le Dibromochloropropane 0.031 3.30E-04 255 236 2.18E-06
SSA-Ie Dieldrin 0.05 4.58E-07 7,179 381 1.48E-10
SSA-le Methylene chloride 1.7 2.03E-02 16 85 1.47E-01
SSA-le Methylisobutyl ketone I 1.1OE-04 4 100 2.OOE-03
SSA-le Tetrachloroethylene 1 2.59E-02 362 166 3.72E-03
SSA-le 1,1,1-Trichloroethane 0.6 1.44E-02 217 133 2.40E-03

SSA-lf Aldrin 0.0049 1.60E-05 46.875 365 7.87E-I I

Compute the Site-Specific Wind Dispersion Factor (X/Fo) - The wind dispersion factor is

computed through the use of the Industrial Source Complex Long Term (ISCLT) model

(EPA, 1987, 1986b) as described in Volume IV, Section 4.6. The values used for the four

lake sites in the Southern Study Area are listed along with estimated air concentration.

Estimation of the Contaminant Concentration in Air (C..) - The air concentration is

computed as follows:

C =E, *(X/F.) (12)

Comparing the resulting values for C.., to the contaminant-specific recreational land use

AAC shown below, the significance of this pathway can be evaluated. These values show

that the vapor pathway for lake sites in the Southern Study Area is insignificant.
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I Site Contaminant X CAAC

SSA-lb Aldrin 2.31E-05 2.38E-14 1.69E-06
SSA-lb Dieldrin 2.31E-05 2.81E-15 1.78E-06
SSA-lb Hexachlorocyclopentadiene 2.31 E-05 2.59E- 11 1.89E-03

SSA-Ic Adrin 1.13E-06 8.71E-16 1.69E-06
SSA-Ic Dibromochloropropane 1.13E-06 4.21E-12 2.03E-05

SSA-le Aldrin 8.78E-06 2.26E- 15 1.69E-06
SSA-le Methylene chloride 8.78E-06 1.29E-06 2.03E-03
SSA-le Methylisobutyl ketone 8.78E-06 1.75E-08 5.73E-01
SSA-le Tetrachloroethylene 8.78E-06 3.27E-08 8.60E-03
SSA-le 1,1,1-Trichloroethane 8.78E-06 2.11 E-08 8.60E+00

SSA-1f Aldrin 8.73E-05 6.87E- 15 1.69E-06
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APPENDIX C

SOUTHERN STUDY AREA
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Appendix C

Southern Study Area

One site in this study area had exceedances of the open space vapor inhalation pathway:

SSA-2b. According to the methodology presented in Volume IV, Section 4.5.8, the

representative exposure index (EI.) was calculated using the mean soil contaminant

concentration at the site for the specific contaminant(s) in question.

The mean soil contaminant concentrations were calculated as the geometric mean of the hits

for conta'inants with less than 30 percent hits and the adjusted geometric mean of the hits

for contaminants with greater than 30 percent hits. This procedure was adopted to ensure the

most conservative computation of the mean values.

The El. was then calculated using the lowest open space SPPPLV calculated for a particular

contaminant at the site. The open space SPPPLVs used were either recreational (Rec) and

industrial (Ind). EI,,'s with values greater than 0.1 are exceedances and are designated with

an asterisk. The sites, contaminants, SPPPLVs, mean concentrations, and EIl.'s are listed in

Table C-I.

There were no EI,,, exceedances for this study area.
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TABLE C-1
SOUTHERN STUDY AREA EI.,'s

Mean
SPPPLV Concentratons

Site Contamina!.' (ug/kg) (ug/kg) EIlm

SSA-2b Aldrin 280 Ind" 2.5 9.0 x 10-1
Dicidrin 1,300 Ind 1.1 7.7 x 10'

I/ IMd denots OWa the industia1 workcr SPMPV wu used so calculae ET,.
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